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CHAPTER I 
INTRODUCTION 
The Importance of Industrial Research 
To the general public of today, industrial research 
is a mighty creator of innovation; a force that is only half-
understood, but is changing our world before our eyes. 
Closely controlled research laboratories have contributed 
immensely to our rapid technological growth. Although it 
would be erroneous to imply that no advances can be made 
in industry without formal research organization, the in-
dustrial research organization has repeatedly shown itself 
to be the most superior mechanism for harnessing, directing 
and coor~nating those activities which lead to the acquisi-
tion of advanced knowledge and new products. 
At the moment there are almost as many interpreta-
tions of the term "industrial research" as there are people 
who can pronounce the word. The types of industrial research 
activity may be classified on the bases of purpose or objec-
tive. The three principal forms are pure, applied and 
developmental research. Pure research is the investigation 
and experimentation to discover basic scientific laws. 
Applied research is the creation and improvement of new and 
established products. The third type of research, develop-
mental research, pertains to improvement in quality and pro-
cesses to reduce manufacturing costs. 
-5-
Industrial research has become a distinct competi-
tive tool of modern industry. With pressing demand for new 
and better products and processes, it behooves companies, 
both large and small, to look to research for immediate and 
long-term gain. Within the past few decades research ha.s 
caused a conspicuous alteration in the industrial financial 
budgets. In 1956 it is estimated that more than five bil-
lion dollars was expended for research and development. 
More than two hundred thousand professional scientists and 
engineers were working full time in research laboratories 
in industry. Top management realizes that the tremendous 
inves tments in research must produce successful results. 
The future worth and potentialities of many corporations 
ere inextricably linked with their research divisions. 
The research department must wage a determined 
battle against modern industries t· mast feared enemy--
obsolescence. No progressive business organization can 
afford to ignore the positive values of research. The at-
tention given to research organizations can be evidenced by 
the rap·id growth of industrial laboratories. In 1920 about 
three hundred corporations in this country employed 9,300 
persons in industrial research.* By 1956 at least 3,500 
corporations maintained laboratories for scientific research.* 
The greatest amount of research is being conducted in the 
* 16, Pp. 105, 120. 
* 11, Pp. 65-72. 
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mass production industries which can financially establish 
long-rsnge programs. The importance of the research func-
tion to the success of industry can be expected to in-
crease sharply in the coming age of electronic living. 
The Limitations of Industrial Research 
Industrial research is absolutely dependent on the 
mental productivity of the professional research worker. 
Basically, industrial research is an overgrown infant. Its 
strategic importance has dictated an uneven rete of growth. 
There are many facets to the problem. At present there is 
a real quantitative and qualitative shortage of research 
personnel. Last year thirty thousand technologists graduated 
from college and only about 15 per cent of them entered in-
dustrial research. The organization end control of research 
laboratories, new and established, is extremely difficult. 
Research is always new, always different, and successful 
planning and execution can only be performed properly with 
personnel integration and detailed programming. 
In research it is impossible to schedule creativity 
and results. Unavoidable mistakes and dead-end projects are 
time consuming, costly and disillusioning. Without proper 
leadership end direction research can be a continuous, non-
productive financial drain which saps corporate profits. 
Optimum results are reflected by dynamic scientific 
procedure and analysis. No research laboratory is more 
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expert than the technicians who control and guide it, 
therefore, research must have a plentiful supply of its 
ba.sic raw material, creative minds. 
Overshadowing the va.riegated problems of research we 
have industrial management's skepticism and critical dol-
lar sense. The commonly advanced questions remain--'Is 
this the beat way to spend our money?", and "Are we making 
concrete gains?" It is no small task to repeatedly sell 
management the virtues of industrial research in the face 
of absolute failures or mediocre results. With superior 
direction and tenacity, however, these restraining limita-
tions can be substantially mitigated. 
The Need for New Personnel Techniques 
The challenge of research is one of the greatest 
faced by personnel administration. The success of the 
research effort is based principally on the effectiveness 
with which laboratory personnel are employed. This is an 
area in which personnel administration can make an impor-
tant contribution. The attitude of many research tech-
nicians and executives suggests that at present personnel 
administration has not successfully fUlfilled its function. 
Because of the widespread recognition that research is 
"different", personnel procedure should be modified and 
adapted to the particular needs of research. In this 
strategic and rapidly developing field personnel problema 
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are distinctly different. New techniques end organizations 
create new problems. Personnel administrators must keep 
pace and eliminate human conflict wherever possible. It is 
of the greatest necessity that problems be swiftly and 
adequately resolved to make optimum use of the research 
technicians' services. 
Personnel directors end business e~ecutives ere 
agreed that not only research activities but scientists 
themselves ere "different"; yet little effort has been 
made to investigate the exact nature of these human differ-
ences end cure the problems that attend them. 
The current seale of research in industry es well as 
the importance placed upon research activity indicates 
that personnel directors should give careful considerations 
to the requirements for creative research. Personnel 
policies applied to production employees of industry often 
fall fer short in the research atmosphere. Unique and 
challenging personnel problems demand a fresh realistic 
approach end modified personnel techniques. 
The Scope of the Thesis 
This report is e result of investigations concerning 
the types of personnel procedures which ere being currently 
administered in the industrial research laboratories. It 
is impossible for this report to include all the problems 
and procedures encountered in research but it does draw 
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close attention to some of the major policies end conflicts. 
The data was gathered by personal interview with a limited 
number of local research directors and personnel administra-
tors and from results of a questionnaire sent to approxi-
mately one hundred large corporations which maintain ex-
tensive research facilities. The correlations can be con-
sidered fairly representative if you consider that 250 
business concerns account for approximately 75 per cent of 
the industrial research activity in the United States ·. Al-
though the details of personnel procedures vary greatly, 
certain uniformities and techniques may be readily recognized. 
This investigation includes an extensive range of 
research laboratories in many fields of business. Basically, 
the laboratories were large and medium-sized, where depart-
mentalization and divisionalization were distinct. The 
principal areas of this survey illuminate many of the pro-
cedures and problems of selection, indoctrination, training, 
coordination, control, promotion, morale and motivation. 
This report cannot purport to be extensive or complete but 
it is sincerely hoped that the following study will drew 
attention to certain faulty programs and illustrate some 
basic remedial steps currently being developed and applied. 
10. 
CHAPTER II 
THE FUNCTION OF PERSONNEL MANAGEMENT IN 
INDUSTRIAL RESEARCH 
The personnel department of a research division 
is a staff function and as such should report directly 
to the chief executive or general management level of 
the organization. The role of the department is not to 
issue orders to members of the research management or to 
the researching even when personnel matters are involved. 
The department should advise research management about 
improved personnel policies and their consistent applica-
tion in the light of company objectives and goals. The 
personnel staff can and may initiate the formulation of 
advanced personnel policies but they should not be given 
the final authority to establish them. The activities of 
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a research personnel department should be directed toward 
making managerial guidance of the research element stronger 
and more effective. In short, the research personnel 
department in a purely staff function, recommends, cooperates, 
and counsels. In addition to the advisory capacity of the 
depart~ent it should perform three other allied functions: 
1. To diagnose the stability or morale of the 
laboratory organization and individual research 
group. 
2. To provide personnel programs and services such 
as recruitment, selection, induction training 
and employee promotion. 
3. To assist in the coordination end control of 
the various teams and groups of the research 
organization. 
The principal problems of personnel management in 
the industrial research field ere not directly concerned 
with what personnel management is, but how it can be ef-
fectively adapted to a basically new form of business cr-
ganization. How can it be correctly introduced into the 
organizational schemef Furthermore the establishment of 
a research personnel department is no guarantee that per-
sonnel difficulties will end. On the contrary, they may 
increase if top management is confused as to the proper 
organizational position of a research personnel department. 
The majority of the present research institutions use a 
centralized personnel department providing the research 
unit is of sufficient size and self contained. However, 
numerous companies have no specific personnel department 
that administers only to the research division. Thus 
recruiting may be performed by a central corporate staff 
and training may be carried out in the division or parti-
cular plant, neither of which are conscious of research 
needs. However the organizational structure is maintained, 
the research personnel department cannot by itself solve 
personnel problems. Human relations is essentially the 
responsibility of all the research group from research 
director to the project or group leader. However, the 
personnel steff can advise research management about the 
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latest techniques designed to obtain efficient results 
through research people. The principal difficulty arises 
in attempting to uncover the newest or most capable 
techniques available. A further problem is satisfactory 
application of these realistic principles. Too often the 
research personnel administrator is poorly informed or 
retains traditional methods when new situations call for 
modified procedures. Only through the establishment of 
sound, aware, research policies can research management 
obtain optimum human creativity end proficient operations. 
The basic purpose of personnel administration in 
industrial research is somewhat similar to personnel e.d-
ministration in manufacturing but dynamic new techniques 
and methods can produce more satisfying harmony between the 
researcher and management. It is well to remember that the 
research worker is an educated man. He considers himself to 
be of professional status and desires the privileges and 
extra consideration due a professional man. He does not, 
as a rule, willingly join a union or accept labor leader-
ship. While having in common the natural motives of most 
workers, the researcher has a different pattern of expecta-
tions and pre~erences. The ~a11ure of management to pro-
vide policies and programs which consider these special needs 
is the greatest single cause or research inefficiency. 
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Policies and Programs 
The formulation of research policies and programs 
can be a routine task or an intensive evaluation project. 
It is unanimously agreed by personnel administrators that 
the research personnel department should participate in 
the initiation of policies and programs since in these 
matters the research personnel staff may be expected to 
possess a special competence. The department should pre-
pare tentative policy drafts for research general manage-
ment consideration. Long before these tentative drafts 
are released the staff must establish certain basic cr i teria 
that will serve as a guide and influence to prop~sed special 
research programs. The factors listed below are not in any 
definite order of importance except for the first considera-
tion which is of paramount importance: 
1. The amount of company funds allocated to the 
operations of the research personnel department. 
Inadequate funds is the greatest present limita-
tion to effective human relations. 
2. The resee,rch objectives of the corporation. How 
much emphasis and consideration is placed upon 
the function of research and development. If 
research is a distinct activity, then special 
programs for human relations should be e 
definite aim. 
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3. The physical size of the research department 
and the number of research men. Most com-
panies with a limited research staff have long 
ignored any special policies and services. 
4. The organizational structure and lines of 
management authority. It would be foolhardy 
to present an advanced personnel program for 
researchers if the personnel department is not 
structurally capable of executing the policies. 
Most present research laboratories are under 
the direction and control of research co-ordinators 
who do not have an adequate understanding or ability 
to carry out any but the most basic and traditional 
human relations principles. Until such time as 
research directors and coordinators recognize the 
function and importance of a research personnel 
department, realistic programming will suffer. 
5. The psychological and sociological needs of the 
researchers must be evaluated in the light of 
newly established pioneer techniques. This 
evaluation must consider the research situations, 
in the particular company, at the present time 
for research workers as a profesSional group. 
Recognition must be given to what the researcher 
expects from his position also what he resents. 
The type of program established will depend heavily 
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upon the examination and conclusions of the above guides. 
As long as the majority of the research corporations and 
divisions consider a personnel department a non-productive 
service activity which should restrict itself solely to 
recruiting and testing, little can be achieved. It is not 
the writer'e intent to include a detailed list of policies 
because in the present state of transition there is no 
general agreement or comprehensive uniformity among companies 
due to varying conditions inherent in each laboratory. How-
ever many individual policies of particular merit will be 
discussed separately throughout this report. 
Research policy formulation, when carried out cor-
rectly, should be of two types, general end particular. 
General research personnel policies should be established 
in accordance with corporate objectives. These policies 
will be broad in scope and permit flexibility and a large 
degree of individual supervisory discretion. Particular 
policies and programs must be specific in nature and designed 
for respective research conditions within the corporation. 
Unfortunately, clarity and direction are often lacking at 
this level and many organizations fail to differentiate 
between conditions of general production operation and 
research and development. The result is a traditional and 
inoperative research personnel program that is of little 
value to the research atmosphere. Many of these ineffective 
p·rogrems result from a lack of responsibility and authority 
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at the research staff department level. Why formulate 
distinct research programs when application and coordina-
tion are impossible? Thus research personnel management 
succumbs to apathy. 
The merits of a separate set of policies and a 
specific personn~l program for researchers are just now 
being recognized. The tabulation of the author's question-
naire indicates that approximately 20 per cent of the 
research organizations answering had put into effect a 
positive and distinct program. This is a healthy move in 
the direction of more realistic human relations. Until 
research enterprises are more fully exposed to the fact 
that personnel policies and programs cannot be static in 
a transitional industrial period, regressive personnel 
edn inistration will prevail. 
Objectives and Techniques 
The principal objectives of the personnel department 
in a research organization are to attain maximum individual 
development, desirable working relationships between manage-
ment and researchers, and researchers to researchers, and 
effective moulding of human resources for individual and 
corporate creativity. To persons not familiar with the 
intricate new sociometric relationships in research groups 
it may seem strange to include the interchange between 
"researcher and researcher" as a concern of research per-
sonnel management. Many of the most disturbing conflicts 
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arise between researchers themselves or their immediate 
project leaders. The research personnel steff is en inter-
mediary group which performs a two-way function; it advises 
general research management and assists lower laboratory 
management. Personnel objectives are not limited to the 
above criteria. An important objective is to diagnose 
the stability or morale of the organization. Further em-
phasis is placed on the development of new channels of 
communication between general management and the individual 
researcher. These objectives set out above are purposely 
interpreted in terms of the research personnel; however, by 
common substitution they can be applied to numerous allied 
conditions. 
Since research personnel techniques relate to human 
beings and their social relations in the work place, it is 
extremely difficult to gauge the success or failure of new 
procedures in personnel. The best method known today to 
test the effectiveness of techniques is. through a study of 
the reactions of researchers themselves, that is, to measure 
in some way the degree of positive or negative acceptance. 
However techniques which have been successful in one 
research organization ean fail miserably in another organiza-
tion. Furthermore, methods which are advanced can meet with 
varying degrees of success or failure. A selection system 
operated by one research organization may be totally in-
sufficient for the needs of another division • . Techniques 
of training in one organization may bring about rapid 
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development of personnel but be totally unsuited to a 
similar research concern engaged largely in pure research. 
With the large expenditure of funds for all phases 
of research, it is discouraging to find so little money 
being channelled into personnel research. Basic research 
expenditures are for the development of fundamental know-
ledige, why cannot industry allocate funds for basic research 
in human relations? Surely with the great investment in 
professional talent research organizations should explore 
and devise the best techniques to effectively utilize 
this industrial resource. Personnel techniques can be 
sincere, dynamic and understanding or they can resemble 
the calculated, disinterested and cold methods of· scientific 
research itself. Here lies a great danger. The techniques, 
if administered by a research director, may take on the 
qualities of research procedures thus negating the human 
element in research. It is often very difficult and time-
consuming to educate research leaders in administrative 
personnel procedures. 
A great need at the present time is a sound method 
of auditing or checking the research personnel techniques 
periodically and observing how well they are functioning. 
Personnel appraisal is an analysis of all the factors in-
volved in personnel relations with a summarized statement 
of findings followed by recommended changes. It is a 
thermometer to determine the health of the personnel pro-
19. 
gram in the company.* 
There are several methods of making a personnel 
appraisal of research conditions. The appraisal may be 
executed by research staff personnel within the company, 
an outside consultant or e research team such as one from 
a college or university. Standard Oil Company of New 
Jersey has been using groups of college professors to 
cheek each function of the personnel department. The use 
of an outside consultant ~eems superior for he introduces 
an impartial viewpoint and is less likely to be blinded 
by personalities. Furthermore the consultant has a back-
ground in analysis and can compere different research or-
ganizations. He is not likely to quit the task or leave 
it inoompleted for he is paid for a completed job. The 
budget factor is a principal consideration. Can the 
research organizations afford this audit or ere they willing 
to put money into a presumably non-productive service. The 
shortcoming of outside consultant work is the amount of time 
it must take to become acquainted with the current policies, 
organization and techniques of application. 
lt is strongly advised that research divisions 
take positive steps to secure some form of personnel audit. 
Research workers and research conditions definitely need a 
form of enlightened appraisal; however, a serious limitation 
*5, Pp. 5-9. 
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to such advanced methods is the intangible and uncertain 
results. In most circumstances there is no positive 
tangible benefit which can be accurately charted, but a 
decrease in turnover, grievances end substantial increase 
in creativity may be long-term results. If research 
management can keep in mind that any methods or policies 
which increase production end researcher satisfaction 
will ultimately be evidenced by corporate gain. Thus, in 
one sense the budget appropriation will be justified. 
Organization and Responsibility 
21. 
The arrangement of "organization" and "responsibility" 
under one topic heading is not an arbitrary measure. Actu-
ally, responsibility is en integral element of eny organiza-
tional structure. No areas of research personnel administra-
tion are so in need of close scrutiny and analysis. The 
discussion of either area requires relative understanding 
of the function of the co-efficient factor. The general 
effectiveness of the research personnel depe.rtment is 
totally dependent upon its relation to the organizational 
structure of the company. The specific control end ad-
ministration of research policies end programs is largely 
circumscribed by the amount of responsibility and authority 
vested in the personnel staff. Conflict inevitably arises 
over the position end function of the research personnel 
department. 
Before research management can determine future 
personnel needs, it must have a precise picture of the 
present research structure and desirable future modifica-
tions. An organization chart showing current positions 
and lines of responsibility is, therefore, essential. Too 
often top management and research supervision do not know 
what is expected of research personnel and just how much 
r esponsibility this staff function should have. It should 
be reemphasized here that the research personnel depart-
ment is a staff department which aids, counsels and advises 
both general management and laboratory supervision. Ideally, 
the research personnel department should be charged with the 
responsibility of advising management from the chairmen of 
the board or directors to the group research leader on ell 
questions effecting employer-employee relationships. For 
the most progressive administration of personnel policies, 
it should be mandatory that the research personnel relations 
direct or or top personnel executive be a vice president 
reporting directly to the president. (Chart 1). Only 
through a functional (Chart 2) or line and staff organiza-
tion (Chart 3) can the specialized abilities of the- research 
department be put to best use. It would be impraetica.ble to 
set up a research personnel department that is completely 
autonomous since its value to the coordinating executives in 
other departments would be rendered ineffective. The 
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research personnel department should be a division of 
central personnel. Most companies are just beginning to 
realize the merits of having the personnel director as a 
member of the top-management team. With such a position 
in the organization structure the research personnel 
department can receive definite status and be more rep-
resentative of the new organizational philosophy and 
r equ i r ements . Many corporations have not understood this 
organizational need. A local electronics concern employing 
281 000 employees has yet to recognize and place the personnel 
relat ions director on the top-management panel. Until this 
i s done, the budget allocations and the cooperation received 
by the personnel division will remain inadequate. Promotion 
and performance of the research per sonnel department requires 
top~management participation end authority. 
The present trend for most large mult 1,..nlant and 
~ 
mult i-division corporations is decentralized control of 
personnel with central staff advice. (Chart 4). If .the 
resear ch division personnel director mus t report to the 
res ear ch dir ector and be under hie control, then there is 
clearly a break in the line of communication between division 
personnel and central personnel. This means directions from 
central personnel will be subject to the research director's 
approval. With decentralization there is often weak com-
mu~1cation, vague lines of responsibilities and duplication 
o~ authority . 
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Further complications arise when there is 
decentralized control and central specialization. For 
example, the central office might have a special depart-
ment to administer all testing services end perform 
initial recruitment. Final interviewing and placement 
might be carried out at the local research division level 
by the divisional personnel director. Actual authority 
to hire and final evaluation might rest with the research 
director of the division. It is clear that unless unanimous 
decisions ere reached, much conflict will occur concerning 
the employment of any applicant. 
There are still large corporations who have no 
personnel directors or staff members assigned to the 
research divisions. All the personnel functions are cen-
tralized except for final hiring of candidates. In effect 
the individual research directors of the laboratories must 
carry out the local personnel functions for which they are 
too often untrained. Where a research division is small in 
number of technicians, the problems may be minimal but in 
large divisions there is no adequate laboratory-level ad-
ministration of human relations. The research director 
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must accept the added role and fit it into his tight schedule. 
For those laboratories that have a personnel direc-
tor and staff there is the immediate problem of responsibility 
and authority. How autonomous is the department? What 
duties can be carried out without central approval and what 
is the relationship with the research director of the 
division. When general management develops organization 
patter ns , it must consider each and every relationship 
and distinctly define the duties and responsibilities of 
each department whether it be a staff or line department. 
The mos t practical way to seek out weak structure is to 
illustrate all the relationships on an organizational 
chart. This task should be undertaken by a specialist 
and an advisory committee composed of all the groups 
represent ed on the chart. 
Some questions naturally arise in connection with 
the analysis of present and fut ure organizational structure. 
For example: 
1. Do steff people have so much responsibility 
for procedures and methods that line direc-
tors no longer feel responsible for results 
and tend to "pass the buck" to the staff? 
2. Do staff personnel have so little actual in-
fluence and authority that they are mere 
"organizational ghosts?" 
3. Are all present positions necessary, or can 
responsibilities and functions be regrouped 
for more effective operations! 
4. Is each position so organized that the in-
dividual holding it knows what is expected of 
him and has been given the necessary authority 
and responsibility to insure proficient per-
fo r mance? 
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5. If the organization should grow in size during 
the next five years, would a different grouping 
of responsibilities be more flexible? In a 
recent survey by the Industrial Research In-
stitute, 75 large companies maintaining ex-
tensive research facilities indicated that in 
the next five years they expect to increase 
their technological staff by 100 per cent. 
Organization must reflect the needs and indivi-
dlality of the corporation. No company should blindly 
transplant some other business concernrs organizational 
pattern. With sufficient skill and preferably outside 
cons ultation, many corporations may realize more sound 
research personnel relations, more effective management 
communications and substantially increased profits. The 
current danger in any organization is that it may be mis-
taken for efficient organization and blind management to 
r eality. 
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CHAP!' ER I II 
PROCUREMENT AND SELECTION OF RESEARCH lE RSONNEL 
GENERAL DIS CUSS ION 
Success in research is dependent upon proper 
selection of research personnel. The techniques and 
methods of procurement are presently undergoing a period 
of transition. The problems of procurement and selection 
of qualified personnel cannot be resolved by a single best 
method. The proper approach is the systematic development 
of all available sources of research personnel in the 
educational and industrial system. Naturally, the degree 
of development will be circumscribed by the budget ap-
propriation for such activities. Small research organiza-
tions will be hard put to compete with large government 
research subcontractors such as General Electric and 
Westinghouse who are able to pass some of the procurement 
costs on to the government. 
In view of present forecasts and expected continuing 
shortages of able researchers, administrators in industry 
are beginning to ask searching questions about college 
recruiting programs, recruiting methods and selection pro-
cedures. Some major problems which need identification 
and constructive remedial action include: 
1. Wasteful competitive recruiting tactics and 
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haphazard employment which results in high 
first-job turnover. 
2. Faulty communications and coordination on 
placement requirements between industry and 
educational institutions. 
3. Exorbitant salary offers and enticements to 
lure senior researchers away from established 
positions. This has the effect of destroying 
realistic research salary levels and includes 
bonus offer practices. 
4. A high procurement cost that is leading some 
companies to review their recruiting operations. 
s. Failure to place correct emphasis on testing 
and evaluation procedures. Many companies have 
discarded comprehensive psychometric testing 
for the "warm body" philosophy. 
6. Deficient organization of selection procedures. 
The research directors have exercised too much 
authority in the final employment decisions 
without proper regard for the personnel ad-
ministrator's advice. This often results in 
misplacement end job dissatisfaction of the 
researcher. 
7. Overemphasis on "quick sale" interviews end 
unrealistic employment promises. 
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a. The use of improperly qualified interviewers 
who are merely recruiting to achieve quota 
requirements. 
Certainly these problems indicate that an unhealthy 
condition exists. However, these internal and ext ernal mal-
practices can be overcome by sensible cooperative planning. 
The American Chemical Society has formulated a code of 
ethic~ for recruiting and is requiring ratification and 
adherence by all its members. More cooperation of this 
type can bring about positive results and reduce the ex-
cessive company costs. If a corporation is out to "buy" 
a researcher for example, and the gift of an automobile 
is the "option price" for his services, would it not be 
well to consider whether all the present company engineers 
ar e entitled to a car to retain them. The extreme competi-
tion has lead some companies to offer starting salaries 
which are slightly below the salary level of senior research 
men. In some instances the differential is less than $100 
of yearly salary. Valid estimates have placed procurement 
costs at $2,500 to $3,000 for a recent graduate and as much 
as $101 000 for exceptionally qualified senior researchers. 
In calculating these estimated costs, it is necessary to 
divide the number of accessions into total procurement 
costs end expenses. Some of the factors that lead to these 
high costs include: 
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1. Ineffective methods of conducting recruiting 
operations. 
2. Willingness of the government to make large 
procurement allowances to research sub-contractors 
of government projects. 
3. Extensive year round recruitment due to the in-
adequate supply of qualified researchers. 
4. A competitive situation that introduces such 
expenses as company-paid visits, entertainment, 
the use of top executives in recruiting and the 
development of special promotional activities 
to publicize company opportunities. 
With the current situation depicted to some degree, 
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it is important to remember that talent is available if 
companies will search it out. The consideration of thi~ 
chapter is how to effectively procure qualified researchers 
and evaluate them for proper placement. Some companies 
advertise or seek researchers through reliable employment 
agencies. Older company employees may also provide pro-
ductive leads. College co-operative programs, summer training 
courses, and a variety of other techniques can be success-
fully employed. The experience of industry in general with 
regard to these sources of new technical employees places 
primary emphasis on college contacts and recruiting. Ac-
cording to the author's survey questionnaire, approximately 
40 per cent of the research divisions perform their own 
------
recruiting. There seems to be much in favor of this policy. 
The personnel administrators in a strictly research division 
are scientifically oriented and recruit in terms of specific 
research needs. A centralized recruiting division does not 
have the requisite understanding of research specifications 
end is often vague in relating actual research work condi-
tions to potential employees. In conclusion, some mention 
should be made of the effects of the current mild business 
recession. Economists indicate it is a temporary economic 
readjustment period. Relying on such statements, and con-
sidering the temporary current leg in technical recruiting, 
conditions seem ripe for many research organizations to 
closely examine end reappraise their current procurement 
and selection programs. 
THE RESEARCH DIVISION AND COLLEGE RECRUITING 
Campus Contacts 
Within the lest few years college recruiting of 
technical graduates has grown from a friendly and pleasant 
task to a highly competitive and complex operation. At 
present, industry is not properly geared to this work. 
Even with fantastic appropriations for college recruiting 
the results have been sub-standard. The effects of this 
competition can be seen in the distorted expectations of 
graduating technologists. 
The most promising method of campus recruiting 
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should be outlined here for preliminary understanding: 
1. The company or research division submits a 
forecast of personnel needs for the coming year. 
This list should include the number of researchers 
wanted in each category, the types of work he will 
be doing eventually, the training that will be 
provided and the salary spread allowed. From 
this information a common plan can be organized 
so as to accomplish the task with a minimum of 
travel, lost time end communication. The impor-
tance of this step cannot be over-empqasized. A 
forecast complete with work specifications can 
give the recruiting or employment section an 
opportunity to devise a flexible plan. 
2. The personnel department must decide whether 
it will recruit nationally, sectionally or con-
centrate on particular technical schools8 How 
extensively a company should recruit will depend 
upon the size of the recruiting division, the 
number of researchers needed, the amount of the 
appropriation for procurement end the time allotted 
to complete the program. There seems to be much 
disagreement about the advisability of spreading 
the recruiting efforts too thin. Conversely 
there are arguments concerning the feasibility 
of concentration of recruiting to a limited. number 
36. 
of large technical colleges. There is no one 
co:r·rect answer to this problem, but an examina-
tion of past t•esults and the previously listed 
criteria, can be helpful in formulating an 
effective program. 
3. With a prelimine.ry portfolio establiehed, the 
research recruiting director or his equivalent 
should commence correspondence with the place-
ment offices at the colleges to be surveyed. 
Such a move should occur early in the fall so 
that scheduling of dates can be completed early. 
The best season of recruiting is December through 
March, however some companies with large recruiting 
budgets maintain procurement practices throughout 
the year. If great demand for technicians warrants 
this extended activity, it seems feasible, however, 
most companies can only operate effectively for a 
limited period. of time. The correspondence should 
include complete information on the operations of 
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the company so that placement officers can adequately 
serve the research concerns. This avoids later 
confusion by helping students eliminate those con-
cerns in whom they have no interest. While 
occasionally an individual professor or department 
heed may be of great help, most companies recruit 
directly through the college placement office. 
4. Wherever practical the correspondence with 
placement services should include as many 
research specifications as practical. Numerous 
placement officers, however, object to this pre-
screening as a general practice. It seems foolish 
to require a recruiter with definite specifica-
tions to interview 1500 students, principally un-
qualified, in order to hire six researchers. 
5. The interview at the campus is usually the next 
step. To most recruiters it means twenty minutes 
in which to initially eve.luate a student and sell 
the company. In interviewing there is no sub-
stitute for being specific and detailed. Inter-
viewers must know exactly whet jobs ere open and 
be able to describe fairly accurately what the 
work experience will be and what goals can be 
realistically offered the student. It is sheer 
folly to tell a candidate that two years hence 
the president of the corporation will move over 
and give him a chance at the post. Unfounded 
exaggerations may attract the candidate to employ-
ment, but it will not take him very long to learn 
the truth. This way tbe company has gained 
nothing, in feet, it has lost a great deal of 
time, money and respect. Another way for a 
corporation to lose respect is to send in "no 
men" as recruiters. These representatives have 
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no authority1 less interviewing knowledge and 
usually make offers to most candidates. Among 
campus recruiters~ the personnel man is well in 
the minority. A recent American Management 
Association survey shows that out of 4,231 
recruiters only 994 were from the company'~ 
personnel department. The rest were line 
executives or operational employees. In this 
category we may add the "quota men" who have 
no real regard for que.lities and specifications; 
their only interest is in achieving a pre-
established QlOta. 
As the author stated earlier, actual research 
recruiting techniques must be formulated in the light of 
company technical needs and specifications. The above 
guide can be helpful to those research personnel sincerely 
interested in effective and ethical recruiting. Recruiting 
practices can further be broadened through: 
1. Placing les s reliance on immediate skills and 
more on training on the job. 
2. Reviewing research specifications carefully and 
eliminating unnecessary and unrealistic require-
ments. 
3. Considering possible ways of using the man with 
the broad technical education as contrasted to 
the specialist. 
After present research concerns get past the 
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initial phase of this . new competit ive situation, cooler 
heads may be expected to organize and devise more sound 
and profitable procurement programs. The "bull market" 
for research men can be expected to continue, with minor 
adjustments for at least ten more years. The salvation 
of smaller companies in obtaining qualified engineering 
personnel lies in the possible development of a limited 
yea.r-round campaign, e campaign which hits the university 
pla.cement serv ices in the "off" season and avoids the 
rush periods. There seems to be much need for some in-
dustry-wide control that will create competitive realistic 
salary levels, bonuses and fringe benefits. 
College Co-operative Programs 
College co~operative programs are of two types: 
1. Year-round work and study programs; 
2. Summer training programs. 
The pest experience with co-operative plans in procurement 
and selection of research workers has been of uncertain 
value. Furthermore, these joint ventures have been carried 
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on both at the graduate end undergraduate level. Frequently 
research organizations overlook the fact that many graduate 
students and senior undergraduates have the required training 
and education. Such students can readily be absorbed into 
summer training programs or part-time projects if the research 
division is conveniently located near technical colleges. 
These programs can be a most favorable way of promoting 
the company, but at this point, the coin has two sides. 
If the company or laboratory is not progressive or fails 
to meet the normal expectations of the co-operative 
technician, dissatisfaction and ill-will may result. 
Research organizations are often quick to criticize 
the details in the programs, such as interruption of research 
work at regular intervals, difficulty in maintaining the 
plan through all seasons of the year, and the caliber of 
co-~perative students available. However, some laboratories 
report excellent results and make continuous efforts to 
retain these researchers for permanent employment. 
Certain engineering colleges have found it to be of 
financial advantage to the student to tailor the curriculum 
to fixed co-operative education plans. There is little 
doubt t h e,t this potential procurement system can be of 
valu e to organizations hard-pressed for technologists. The 
cost of tre.ining and indoctrination is substantially de-
creased and the trial and error system of employment can be 
pretty well eliminated. The most fruitful results have oc-
curred where co-operative programs have been activated at 
the graduate school level. Maturity and superior knowledge 
are the attendant advantages. A minor ~oblem, but never-
t -heless a bothersome one is exploitation of these programs 
by students who merely use the research organizations as 8 
stepping-stone and temporary expediency. 
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Laboratories often recru it graduates in their 
sophomore end junior years for summer employment as a 
method of pre~graduation selection. These companies pro-
vide t r avel expenses, housing and adequate salaries for 
promising students. The further development of this form 
of pre-selection seems to be increasing but principally 
in the giant research corporations which have the ne.ces-
sery resour ces to establish and maintain sound programs. 
Graduate and Institute Personnel 
Graduate students end research personnel of endowed 
research institutes are sought after with greet vigor by 
research recruiters. According to educational standards, 
these students have reached en advanced level of scientific 
knowledge. The competition to acquire such superior talent 
is exceedingly keen. Ordinary methods of placement recruiting 
are usually supplanted by personal contacts with institute 
directors. These contacts can be valuable if the relation-
ships are handled on a high ethical level. Such contacts 
are usually made early in the year of completion of graduate 
work. 
In recent years many companies who have set up 
research scholarship funds for graduate students are using 
this form of inducement to a.cquire specialized technicians. 
While there is no legal obligation to accept employment with 
a benevolent benefactor, the morel suasion element has been 
noticeable. The ethical considerations of such enticements 
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are dubious. However, in the competitive "no hold!! barred" 
recruiting atmosphere of the present day, many large 
research corporations are employing this strategic tactic. 
A progressive method for the training of research 
workers for later employment in industrial research labora-
tories is the research institute attached to a college or 
independently organized to serve special fields. Such in-
stitutes include Mellon, Battelle, Armour•and the Oil and 
Gas Institute. Donations and awards by industry to these 
organizations constitute a liaison with research workers. 
These institutes do not offer adequate financial remunera-
tion for the quality of research, end thus, industry with 
generous starting salaries, can often lure the research 
personnel into commercial research. The principal advantage 
of graduate and institute researchers lies in their proven 
technical ability. Selection of research men from these 
sources can greatly strengthen the quality of industrial 
research activity. 
PROCUREMENT OF EXPERIENCED RESEARCH WORKERS 
Advertising 
Research personnel directors e.nd research executives 
ere placing more emphasis on procurement of personnel 
through advertising. More than 70 per cent of the research · 
organizations questioned indicated tha.t they have turned to 
advertising as one method of contact. The amount of ad-
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vertising and linage purchased has varied with individual 
company programs and budgets. The most common media 
employed include: 
1. General daily and weekly newspapers, both 
regional and national, particularly ~ ~ 
York Times. 
2. College and university publications. 
3. Trade journals and association publications 
such as Chemical !E£ Engineering News. 
4. General scientific magazines. 
s. Conventions end technical shows publications 
and reports. 
6. Special contact and employment media such as 
National Roster of Scientific Personnel and 
the Americm Chemical Society Clearing House. 
Unfortunately there seem to be no available statis-
tice which indicate the degree of success of this technique. 
In feet, it is believed that some advertising has ulterior 
motives--for instance, suggesting to potential investors 
tr..at a particular engineering company is overloaded with 
contracts.~-
The servicing end foll ow-up of inquiries prompted 
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by recruitment advertising has fallen far short of expected 
standards. Any company that is willing to channel considerable 
amounts of money into advertising should have an effficient 
*7' p. 26. 
system established for answering end processing replie s. 
The McGraw-Hill publication Aviation Week recently pub-
lished the results of a research study in which 105 bona 
fide resumes were sent to companies advertising for 
research engineers. Only 23 of the replies answered ell 
the cp. est ions asked in each o·r the applications, end 17 
resumes were not even acknowledged. Many resumes and 
inquiries are processed by a central employment division 
that does not keep in close contact with separate research 
divisions. Such negligent processing can bring about a 
loss of many qualified potential researchers . If organiza-
tions can coordinate advertising with systematic processing, 
and concentrate promotion in areas of plentiful research 
labor, the chances of substantial success of this technique 
can be assured. The simultaneous cultivation of numerous 
sources can often surpass narrow concentration upon one or 
two techniques. 
Secondary Recruitment Sources 
There are numerous sour ces of lesser importance 
which are contacted irregularly or when sudden demands 
warrant their exploration. Some of these common methods are: 
1. United States Employment Service. Many of the 
research organizations that register openings 
with this gover~ent agency do so as a token 
gesture. Other companies, such as Raytheon 
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Manufacturing Company have devised mutual con-
tact programs and found t he service an in-
valuable aid.* 
2. Private employment agencies. Successful use 
of agencies of this nature depends upon the 
integrity and reputation fostered in the com-
munity. Undoubtedly there are many effective 
agencies, but few of them specialize in research 
worker procurement. Such agencies would find it 
extremely difficult to financially sustain them-
selves in such a narrow field. Unfortunately, 
too many agencies ere mere disinterested labor 
brokers who show little regard to qualifications 
and specifications. 
3. Personal recommendations. Too often research 
concerns have discovered that this source of 
manpower lacks objectivity. Usually a corporate 
employee will recommend an acquaintance or close 
friend. Should the candidate lack the necessary 
qualifications, the resultant situation can pro-
duce ill-will from the researcher who may feel 
that the rejection was arbitrary. While research 
recruiters are very much interested in contacting 
prospective researchers, much time and money may 
be expended needlessly simply because the research 
employee who makes the recommendations may not be 
*3, Pp. 386-437. 
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aware of the specific standards particular needs 
of research organization. These prefatory remarks 
should not he construed to indicate that personal 
recommendations are of no value; on the contrary, 
where proper screening and correspondence has 
been employed to eliminate the obviously un-
desirable, this form of recruiting can prove ex-
tremely productive. Much depends upon the dis-
cernment of the contacting employee. The diffi-
cult task is to replace bias and personal con-
viction with objective standards. 
A frequent source of personal recommendation 
or contact is the professional association or 
society convention. Many companies have discovered 
to their chagrin that, while representatives to 
these associations are actively courting pro-
fessional associates end contacts from other in-
dustrial laboratories, their own researchers are 
being pirated away with equal adroitness. Too 
often the net gain suddenly becomes an unexpected 
loss of valuable research personnel. The fre-
quent use of bonus offers by companies to their 
own research personnel who can snare e likely 
candidate and induce him to change jobs, is 
frowned upon by most sincere and ethical research 
organizations. 
4. Pooled-resource firms end professional recruiters. 
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These personnel consultant firms or individuals 
are often used by smaller companies. They are 
employed primarily to seek out special research 
talent. This method is meeting with some strong 
resistance, especially from college placement 
officers, because they feel that they are unable 
to determine the type, status and standards of 
the job openings offered. 
SELECTION PRINCIPLES 
Interviewing 
With the current scarcity of research and tech-
nical personnel, much more depends on the employment inter-
views than previously when suitable applicants were readily 
available. The stepped-up demand for engineering and 
scientific personnel has had a profound effect on the inter-
view as an instrument of recruitment. There are three prin-
cipal classes of interviews which will be considered at this 
point. 
1. Initial or preliminary interview. This form of 
interview is largely conducted at the college 
campus. It differs from the typical industrial 
interview which is executed in the plant or 
main office of the corporation. The campus 
interview places unusual demands on the research 
recruiter because many supplementary aids are not 
available to him and the time element is normally 
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strictly limited. In t he typical college i nter-
view of technical or sc ientific applica.nts, the 
specificity of job assignment or description is 
often lacking. Traditionally, the specific 
requirements of a ~esearch position should be 
available to the interviewer, but the modern 
training programs of many companies has made 
the use certain job specifications impractical. 
Therefore, many research recruiters will not 
know whether a particular applicant will do 
research, developmental, project or process 
engineering. In a short period of 20 or 30 
minutes the recruiters must sell their company--
its salary scale, training and development pro-
grams, profes sional opportunities, promotion 
policies and other benefits of interest to the 
applicants. In addition, the research inter-
viewer must put the applicant at ease; stimulate 
him to talk about himself; determine his interests, 
attempt to discover his strong end weak points; 
take notes on an interview data sheet and ulti-
mately come to some conclusions as to the poten-
tiality and desirability of having this man in 
his organization. A difficult task for any man 
to accomplish. Most current college applicants 
are ordinarily hired with an eye toward potential 
usefulness to the research organization. The 
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recent college graduate is rarely, if ever, 
worth his initial salary, particularly at 
present rates. 
Preliminary interviews with senior 
researchers or experienced personnel usually 
take the form of en invitation to visit the 
company central office or laboratory where more 
comprehensive interviewing can take place. Much 
more time and consideration should be spent on 
the senior researcher and job specifications 
should be utilized fully whenever possible. 
The common danger of preliminary inter-
views, as outlined previously, is that they 
tend to be a superficial screening mechanism 
carried out by untrained interviewers who in-
variably make offers to most candidates. This 
places more work on the central or home office 
staff who must perform a second screening task 
that should have been accomplished in the 
initial interview. The only solution to a 
situation of this complexity is to employ only 
sufficiently trained interviewers. 
2. Home office interviews. When an applicant has 
been tendered a conditional employment offer, 
he is normally invited to the central office 
where the basic functions of testing and 
evaluation are performed. The greet advantage 
of home office interviews can be ascribed to 
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to the more leisure opportunity to gather i n -
formation, observe the candidate and administer 
tests. Such functions can be performed at 
college or on location where senior experienced 
researchers res::ld e, but the controlled conditions 
at the companies r· main offices afford a greater 
thoroughness. Interview ratings may be more 
effectively recorded in this unhurried atmosphere. 
Many research organizations are now beginning to 
realize that most preliminary interviews have 
turned into e form of auction, consequently the 
real burden of selection must be handled on com-
pany grounds. Guided tours end conversations with 
junior research workers can be effective promotional 
techniques at this point. Tests and evaluation 
forms can be interpreted and placed on profile 
charts; also, special interviews with consultant 
industrial psychologists may be arranged where the 
home office has such a service. While mentioning 
psychologists it might be helpful to note that 
they place great emphasis on the planned interview 
as the most helpful means of effective selection of 
research personnel. A present difficulty of most 
research interviewers is in the development of 
planned interview techniques designed particularly 
for use in selection of research personnel. Those 
corporations which have no decentralized personnel 
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staff placed in the research division tend to 
overlook the importance of such a program. The 
Industrial Research Institute has prepared a 
basic check list and rating form which can serve 
as a simple guide. (Chert 5) Unfortunately, a 
complete discussion covering every detail of an 
interview and the interpretation of. its findings 
would be a book in itself. The important feet 
to remember is that there is no substitute for 
the effective interview as a method of gathering 
necessary information. 
Whatever the type of interview employed, 
there are certain characteristics which the 
interviewer must recognize. The major deter-
minants for any candidate are: 
A. His level of aptitude 
B. His general proficiency 
c. His personality. 
If research recruiters and interviewers 
will consider these three values carefully, it 
may be evident that the area in which the inter-
view can be most effective is the third--
personality. Transcripts, recommendations 
and tests can and do supply objective data to 
support the first two; but the interview can 
aid in discovering the applicant's attitude, 
creativeness, flexibility end specific knowledge. 
Sounder decisions can be arrived at by the 
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Chert #5 
TECHNICAL PERSONNEL INTERVIEW REPORT 
Instructions to the interviewer: This report is divided into 
four main parts, in each of which should be recorded observa-
tions regarding the following: 
I. 
II. 
III. 
IV • 
Professional standing 
Non-Professional Inter•ests 
Personal Appearance 
Personal Traits 
-------- - ------------------------~---------------------------
Candid ates name • • • • • • • • • • • • • • • Date • • • • • • 
Degree • • • • • • College or University • • • • • • • • • 
--------------------------------------------------------------
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I. Professional standing (As indicated by scholastic grades, 
position in class, honor societies, publications, etc. 
1. Excellent 2. Above Average 3. Average 4. Fair 5. Poor 
--------------------------------------------------------------
II. Non-Professional Interests (As indicated by extracurricular 
student activities, including self--support, hobbies; 
participation in sports; music; literature; general 
interest in world affairs; etc. 
A. Current Affairs B. Hobbies, etc. 
1. Well infol"med 1. Good hobbies 
2. Conversant 2. Athletics 
3. Mild interest 3. Self support 
4. Lacks interest 4. Little interest 
5. Too much interest 5. 'I'oo much interest 
--------------------------------------------------------------
III. Personal Appearance 
A. Physique (As indicating 
health and general 
impression on others 
1. Impressive and vigorous 
2. Pleasing and healthy 
3. Negative 
4. Unattractive 
5. Weak and sickly 
c. Dress end Neatness 
1. Well groomed 
2. Good 
3. Negative 
4. A little negligent 
5. Definitely sloppy 
B. Physiogomy 
1. Excellent features 
2. Attractive 
3. Negative 
4. Unattractive 
5. Repulsive 
D. Poise and Manner 
1. Confident 
2. Calm 
3. Ordinary 
4. Nervous 
5. Awkward 
--- - ------------------- -- --------------- - -----~----------------
IV. Personal Traits 
A. Agres·s i venes s 
1. Forceful , confident 
2. Considerable initiative 
3. Average drive 
4. Lacks force 
5. Too emphatic 
C. Self-Expression 
1. Excellent 
2. Good 
3. Not fluent 
4. Poor grammar 
5. Rambles 
E. Leadership 
1. Definitely leader type 
2. Probably leader type 
3. Doubtful. 
4. Probably not leader 
5& Definitely not leader 
t>r-oFessi.onal Standir\~ ... 
..q 5 
• .Excellent 
e r3 
.Fair 
to 
.B::>or 
2 5 .ot 5 
.Non- FtoFessiorot Interests 
. · Summary G-raph 
..5 
0 
c. 
4 ~ 
l. 
~ 
5 
B. Initiative in Conversation 
1. Shares and contributes 
2. Receptive, average 
contribution 
3. Listens, but doesn't 
contt•ibute too much 
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4. Neither listens well nor 
contributes 
5. Wants to do all the 
talking 
D. Attitude 
1. Frank, sincere 
2. Satisfactory 
3. Neutral 
4. Careless, indifferent 
5. Antagonistic 
F. Energy (Physical) 
1. Very active 
2. Active 
3. Neutral 
4. Slow 
5. Lazy 
Suggested Disposition Based on 
this interview, recognizing 
that final action will depend 
also on other elements of the 
selection program--history, 
references , etc. 
Not to hire 
To hire for the following: 
(Underline which) 
Production 
SaJes 
Plant Engineering 
Tech. Control 
Research -Fund. 
Research -Appl. 
Process Develop. 
Commercial 
Develop. 
Signed • • • • • • • • • • • • • 
Interviewer 
questioning of experts at the home office or 
plant .. 
3. Employment and assignment interview. This inter-
view usually involves a personnel department 
representative and a research department executive. 
Much of the confusion which results from faulty 
coordination and processing occurs at this point. 
Although the personnel department ma.y perform all 
the preliminary services before a final interview 
with a department director takes place, the actual 
authority to hire rests with him. Should the 
department head reject the applicant for arbitrary 
reasons, all the previous work is in vain. Con-
versely, if the authority to hire is shifted to 
the personnel department, the research director 
might object to a system whereby new researchers 
are forced upon him without his a.ctive judgment. 
The personnel department may be disturbed by the 
lack. of mutual confidence and professional competence 
displayed in a situation where the research director 
rejects a prospective applicant. This uncertain 
condition is further complicated when neither group 
has a clear understanding of the specifications 
and acceptable standards of tl:.e other. Typically 
there should be close working cooperation at this 
point with the needs of the research organization 
a paramount issue. The sooner personnel managers 
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and research directors can come to an organiza-
tional understan~ng and resolve this conflict, the 
better this final interview can be performed. Un-
fortunately, this is one problem that cannot be 
ree.dily solved by mere organizational a.rrengement; 
it must be resolved personally. One mitigating 
factor is the company training program. Many pro-
grams have tended to assume the role of the place-
ment function. Those companies with comprehensive 
training programs usually establish general stan-
dards for applicants and then place the qualified 
employee directly in the training section. No 
research department executive is directly involved 
in this procedure, and the prospective researcher 
does not receive final assignment until completion 
of tee training program when his technical pro-
ficienty has been examined end developed. 
Applicetion forms specially designed for research 
workers can eliminate a greet amount of needless time and 
evaluation. To be successful, en application form need 
not bring out every positive qualification, but it should 
ha\~e a negative value in quickly spotting the definitely 
unqualified. Selection should never be based solely on 
such a form, but rejection is possible by this method. 
Application forms should be employed for two principal 
purposes: 
1. To permit the orderly collection of essential 
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information such as work experience, technical 
training and professiona.l capacity. 
2. To support the final selection procedure. In 
this respect it is a supplementary aid not a 
sole determinant. 
EVALUATING EXPERIENCE AND QUALIFICATIONS 
The engineers end scientists who are actually con-
tributing heavily to the development of new products and 
processes, ere difficult to identify when they are college 
senior s or graduate students. Valid and reliable predictors 
in these occupational groups are simply non-existent in a 
form that is useful to todey 1 e technical interviewer. The 
college record is of little specific aid because each 
laboratory or research division uses different measures or 
unitf!l of' achievement. Moreover, specializa.tion in elec-
tronics, chemistry end metallurgy has now advanced to such 
a degree that specific measurement units have not kept pace 
with the incredible technological race. Psychologists have 
not yet been able to devise measurement standards to pre-
dict success on moat specific jobs. This field is actively 
being explored, especially by university research groups 
such as the University of Michigan Institute for Social 
Research. A new method used in developing selection tests 
through a system of rationales end critical incidents is 
now being studied by the Manpower Branch of the Office of 
Navel Research.* In an effort to find some substitute of 
* j· 
57. 
value, many research personnel recruiters have concentrated 
upon methods which gauge the applicants potential useful-
ness. As a further consequence, the training program has 
gradually been assuming a flexible role in determining the 
researchers ultimate permanent assignment. This is all 
well end good for large, financially able research organiza-
tions, but what of the small and medium sized corporations 
who can e.fford neither the time nor the money for such ex-
tensive undertakings. They need a researcher for a parti-
cular job as soon as it is possible to procure him. For 
this group there is no immediate remedy. Recent college 
graduates are a gamble for they have no actual work 
experience or professional research achievement. Job 
analysis is of minor value. Observations of personal 
character, ettitude toward work, and technical knowledge 
seem to be the only present inadequate criteria. 
The evaluation of the senior research appli~ant 
is not so difficult and uncertain. General work history, 
classified experience, special talents and comprehensive 
ref erences from former employees can prove valuable in the 
selection process. If these previous records are coupled 
with quality interviews and extensive testing, much of the 
" h " c _ance aspect can be readily eliminated. It should be 
stressed here that each company must make decisions and 
interpret qualifications in terms of their own particular 
needs--this somewhat obviates the use of any general 
industry~wide specifications or guides. 
A most disturbing recent trend, due principally to 
strong competition and short supply of technicia.ns, is the 
apathetic disregard for any evaluative measures except the 
most primitive and traditional. The "warm body" concept 
has destroyed qualitative analysis. Research organize.tions, 
especially those with government sub-contracts or extensive 
training programs seem to feel that training or actual 
research experience will overcome most disqualifying fac-
tors of applicants. Companies seem to forget that recruit-
ing needs decrease as the rate of retention increases. In 
most engineering employment the rate of turnover is ap-
proximately 5 per cent, but in those organizations with 
sllpshod or defective selection techniq.tes, the turnover 
rete may be 15 per cent or more e year. This waste will 
not be overcome until employment managers end recruiters 
realize that they are only deceiving themselves. 
PERSONNEL TESTS 
The importance of psychometric tests as en aid to 
improved selection of research personnel is well recognized 
by most corporations. At this point general agreement and 
understand ing halts. Too many organizations do not know 
which tests to use, why they should be used, what results 
they may expect and how much significance should be given 
to them. Testing can, end does, play a strong role in the 
selection of research personnel, but only in proper con-
junction with interviewing and evaluation. No concern 
s·hould ever use tests as the sole criterion for employment. 
However, no company should hastily employ s researcher when 
end if proper tests can be of aid. Not ell personnel tests 
can be practically employed. A common fallacy is to assume 
that a test which has established a general reputation for 
accuracy will be useful and relevant in every situation. 
For the best results from a selection progre.m, personnel 
executives and research directors need to be aware of the 
particular tests applicable to their organization end the 
importance of validation. \Vhen unsatisfactory results are 
obtained from en employee selection program, the reason 
may be that the tests used leek validity, that is, they 
do not really measure the characteristics they were believed 
to measure. 
Mr. John H. Flynn, in a recent article in the 
American Management Association Special Report #24 states 
60. 
that much research is being carried on to perfect a mechanical 
evaluation system which will eventually replace the familiar 
paper end pencil tests. In a personal interview Mr. Flynn 
told the author that according to his surveys, the two most 
important general measurement tests are the Kuder Preference 
Test and the Yale Scholastic Aptitude Test. Neither of these 
tests can predict success in any specific research venture, 
but they ere sound general indicia when properly validated. 
The retention of professional psychologists on 
company personnel staffs is another recent innovation to aid 
in the selection procedure end effective interpretation of 
psychometric tests. 
Some companies have found it advisable to retain 
consulting firms such as the Psychological Corporation 
which will formulate and validate specific tests for 
research applicants to the exten t that current methods 
allow. These consulting firms perform the experimental 
studies and match research job specifications to avail-
able tests. The problem for most research corporations 
is to develop more complete job descriptions and qualifica-
tions. It is very difficult to establish any but the most 
generic standards end even more impossible to apply correct 
weights. In any event, companies must understand that 
testing should deserve the complete attention of qualified 
and experienced psychologists. If corporations find that 
they do not have the appropriation to adopt the above 
techniques, they should depend on tests which can be pur-
chased from reliable sources. In selecting such tests, it 
is important to look for some statements of proven value. 
If a company selects tests which take only minimum time to 
administer, care should be taken that predictiveness and 
validity are not sacrificed. One finel note, another un-
healthy result of the present competitive situation is the 
disregarding or lowering of passing scores previously set 
for the tests. This folly can only lead to unfavorable 
selection and higher turnover. 
Probably the most accurate results can be obtained 
from e test battery. A test battery is a number of differ-
ent selection devices, the results of which are combined 
in order to determine the relative ability of candidates. 
When selecting e test battery, companies should obtain 
tests which measure, on the one hand, all the abilities 
needed for the job end, on the other, general abilities, 
so that different tests will measure different quelitie8 
and therefore contribute to the final goal of maximum 
validity. Such batteries can include aptitude tests, per-
formance tests, personality tests, interest inventories, 
thematic apperception tests end placement tests. 
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The discussion of procurement methods and selection 
techniques has been developed to indicate the paths of action 
frequently followed end the trends which appear to be gain-
ing acceptance. Before leaving this subject, it seems 
proper to include a short summary of the findings of the 
author's questionnaire pertaining to recruitment end 
selection. 
A. The major sources employed in technical recruiting 
are listed below in the order of their importance: 
1. Colleges 
2. Advertising 
3. Employment agencies 
4. Professional societies end conventions 
5. Personal contacts or referrals 
B. Eighty per cent of the research organizations 
replying stated that they look to general ability 
rather then seeking a given person for a !pecific job. 
c. Sixty-five per cent placed more emphasis upon 
technical competence then on personality measur e-
ment. 
D. Forty-five per cent of t he organizations claim to 
have a formalized list of job specifications for 
research workers. Despite t h e fact that these 
specifications exist, it seems doubtful thet they 
ere utilized extensively i n the initial stages of 
employment. 
E. Forty per cent of the research divisions questioned 
perform their own recruiting. Many of these pro-
bably send out their own recruiters from the 
laboratory departments but do not have a completely 
self-contained employment department. The combina-
tion of facilities is usually en economy move. In-
dividual organization structur e varies according to 
needs end adaptability . 
One can readily note that these questions ere some-
whet general in nature end merely touch the surface of the 
subjects. To attempt an extensive analysis of these ques-
tions would, unfortunately, require five more detailed 
questionnaires and probably numerous personal interviews. 
CHAPTER IV 
CURRENT PRACTICES IN 
INDOCTRINATION AND TRAINING OF RESEARCH WORKERS 
General Discussion 
One significant difference between the research 
worker and the average production employee is the long 
experience and training that usually precedes employment. 
Because of this schooling and discipline, researchers are 
far more readily equipped to begin their work and con-
sequently are more receptive to well-designed indoctrina-
tion programs. Quite often management does not fully 
recognize the value fo r formal indoctrination. One of the 
finest descriptions of the purpose of the indoctrination 
program was set forth by the Manager of Training for The 
Ethyl Corporation of New York in a speech before the 
Louisiana Personnel Management Conference. 
"Modern research may be likened to a high speed 
train that cannot slow down even to take on passengers. 
To toss the new man aboard while the train is running at 
80 miles an hour is to bruise and confuse him. Therefore, 
someone on the fest moving train has to jump off, usually 
at his own peril, single out the new passenger or recruit, 
bring him up to speed gradually, and then ple.ce him on 
board the train with no loss of time or usefulness."• 
* 6, p. 87. 
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While researchers are more readily susceptible to 
sound indoctrination programs, the fact that they are 
highly trained usually means they can be immediately placed 
on the job end receive orientation from the research team. 
It is necessary to distinguish between those new employees 
who will enter training programs end those who will be 
placed on the job immediately either because of their special 
abilities or due to the absence of any formal training pro-
gram. Obviously, a training program affords more opportu-
nity to perform a thorough job of company end team orienta-
tion. If the researcher must receive his induction from 
the immediate work group, he may not grasp the significance 
of corporate objectives. Unless a firm wishes to subsidize 
curiosity on the part of its researchers, it must provide 
formal or informal programs to aid the researcher in be-
coming company conscious. Too often, little information 
is given to new employees about the r ealistic buf'.iness 
problems and conditions of the company. It is only basic 
that a researcher with an inquiring mind desires to know 
the larger problems and business difficulties that may 
affect him even in the most remote manner. Since the rela-
tionship between the activities of the research department 
and other divisions of the company is normally tenuous, 
the researcher may have only the vaguest conception of the 
importance of his work to the overall performance of the 
firm. A sound indoctrination program presents an ideal 
opportunity to lay the groundwork for identification with 
the company. 
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Most of the larger research organizations have 
developed some form of training program to aid new employees 
and also to prevent staleness in the experienced researcher. 
The fact that research itself constitutes a continuous 
training program may giv~ rise to a general dullness and 
unwillingness to experiment upon anything that does not 
seem to be a certain success. Training programs can bring 
about en awareness of this condit ion and help to promote a 
more stimulating environment for research. 
Typically, company training programs for research 
personnel are of two types; one involves theoretical train-
ing and the knowledge of research techniques, the other in-
volves on-the-job practical application of classroom end 
lecture materiel. Recent surveys in research training 
have brought out the fact that training has a greater in-
fluence upon research performance than certain native in-
telligence . Those researchers who did not have the ex-
ceptional talents of superior research workers were able 
in some instances to surpass the recognized leaders. Fur-
thermore, repeated exposure to training may accelerate 
learning.* Evidence of this nature seems highly persuasive 
and should point to the necessity for adequate training 
programs. 
Some firms encourage their research personnel to 
* 15, Pp. '79-81. · 
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take additional cour~es and work for higher degrees. This 
encouragement takes the form of allowing time off to take 
courses , subsidizing educational expenses and allowing edu-
cational leaves of absence. The most critical training 
need of the present dey is effective rese arch administration 
training. The present training programs offer little actual 
a.id in teaching research management how to work with people. 
The following chapter presents a more comprehensive descrip~ 
tion of the indoctrination and tt•aining practices currently 
being developed in industrial res earch . 
It~EGRATION OF THE NmV EMPLOYEE 
Induction and Identification with the Company 
The informed researcher is e. better researcher. 
This simple statement seems to answer the "why" of indoc-
trination. The induction period for any new employee is 
very important and those researchers who receive e. poor 
first impression are prone to early dissatisfaction. The 
two principal phases of an induction program should be: 
1. The staff induction, usually perfor·med by the 
personnel department, or a supervisor from the 
research laboratory. The type of induction, 
and method, must be somewhat flexible and will 
vary according to the size of the organization, 
size of the induct ion group end the training 
progra~ offered if any. 
l 
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2. The laboratory induction which is normally 
performed by a research department head or 
the research director. Here again, just which 
research executive is responsible for the in-
duction will depend upon the delegation of 
responsibility within the leboretory. 
Guidance and direction by both research. line end 
staff executives seems to be the most effective system of 
induction; however, many concerns do channel this task to 
cne group or the other if the organizational structure does 
not allow a combined approach. 
Where the company has a formal training program, 
induction can be the commencement pheee of the program. An 
extended training period provides time for detailed training 
of the new researcher et a more leisurely pace. Much of the 
danger lies in placing a senior researcher directly on the 
job with little or no opportunity to acquaint himself with 
the company end how he personally fits into its operations. 
The initiel orientation for newly hired scientists 
end researchers can serve three purposes: 
1. Acque_int the researcher with the company end 
laboratory--its history,; products, goals and 
policies. 
2. Create end stimulate interest and loyalty toward 
the organization. 
3. Inform the research worker about conditions 
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of employment, rules and directives, line~ 
of authority and company services and benefits. 
Quite often early researcher dissatisfaction 
results from poor understanding of the organizational 
structure, research techniques and operations, company 
directives and lines of authority. It is certainly 
foolish for a company to spend a thousand dollars or more 
on recruitment end selection and then ruin the future 
pot ential1ties and promiE.e of new researchers by confused 
disorganized induction. Systematic and methodic education 
should begin with induction. Orientation should be well 
planned in advance. If possible it should be held in a 
conference or special training room where all the available 
materials and visual aids are convenient and interruption 
is unlikely. 
Successful training and induction programs should 
include: 
1. Lectures, conferences and group discussion 
meetings 
2. Company literature, handbooks, policy and 
procedure booklets. The National Research 
Corporation has one of the finest procedure 
handbooks seen by the author. Too often 
adequate scope in printed materials is lacking 
and the questions answered by these publications 
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are superficial ones. 
3. Visual aide--movies, sound slides, special 
charts and plant layout maps. 
4. Personal escort to the various departments 
in the local plant. Such methods can include 
individual induction techniques such as in-
troducing the new employee to anotter private 
full exchange of ideas and information. 
Caution should, however, be observed in the 
choice of such researchers. One dissatisfied 
new researcher can do irreparable damage to a 
new recruit. 
Whether the task of induction is delegated to the 
personnel relations department or the research executive, 
care should be taken to ascertain whether the person 
responsible has a full grasp of the importance of the 
induction process and is genuinely interest in fostering 
a mutually beneficial relationship. 
Orientation With the Research Team 
The orientation of a research worker within the 
laboratory can be divided into three general areas: 
1. The knowledge of research techniques and 
I 
individual performance expected. 
2. The attitudes, feelings end loyalty of the 
-new researcher towa.rd his particular group 
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and assignment. 
3. The knowledge that the company has a con-
structive personnel relations policy end 
believes in the fundamental concept of 
researcher individuality. 
Two important problems which aris e in connection 
with the researchers work performance pertain to the 
researcherrs ability and the job h e is performing. The 
research director or immediate supervis or may delegate a 
task to him for which he is not adequa.tely prepared to 
handle, or the researcher may be given a task which re-
quires little or no technical ability . Whichever is the 
esse, confusion and dissatisfaction may occur. Two ways 
of elimin ating such conflict are induction follow-up and 
deta.iled evaluation of the new employee "s abilities. The 
performan ce of dull and simple tasks is a major source of 
researcher dissatisfaction and res earch organizations must 
learn to utilize their researchers in more effective and 
stimulating research. 
Much discussion has taken place concerning the 
loyalty and attitudes of research technicians. The resear-
chers must maintain a form of divided loyalty. Their prin-
cipal allegiance is to their scientific fraternity_ while 
their identification with the company must remain secondary. 
If it is otherwise, they may lose interest and identification 
with the broader principles of their discipline . The 
research worker who becomes deeply immersed in the prob l ems 
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and needs of a particular organization may find it diffi-
cult to retain scientific individuality. When workers, 
new and experienced, are assigned proglems which were 
selected by others, there is often a slight inner revolt 
and consequently they frequently fail to use a.ll their 
critical powers of judgment and appraisal. There can be 
no immediate solution to problems of this nature. Stimula-
tion of interest is a technique which is used but it falls 
far short of being a panacea. As long as researchers feel 
they are being treated as an individual and not a technical 
factor of production, they will retain interest and a 
degree of loyalty. This condition can only occur through 
sound, well-publicized and well-understood personnel rela-
tions at all levels of laboratory operations. 
TRAINING ME'THODS AND PR.OGRAMS 
Company Training 
Training of research workers must commence with 
the selection of the right person for training programs. 
This prerequisite is fundamental to the success of any 
training system. Proper selection and testing can answer 
two very important preliminary questions. What does the 
applicant or researcher know? What can he learn? If the 
above questions are properly evaluated, some of the gamble 
in training a researcher can be eliminated. Those who show 
success after such training will make the careful efforts 
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worthwhile. Management must choose wisely for it is costly 
to do ot'herwise. 
An adequate research training program is not just 
the study of technical books or attendance at scientific 
lectures; it involves much more and should be adapted to 
the particular needs and future goals of the individual 
research organization. The most effective method of 
training research workers is comparable to tbe internship 
of medical doctors. On-the-job training produces the most 
effective industrial researchers. Large industrial or-
ganizations are using this method in all phases of opera-
tion. It is the principal method of helping the researcher 
acquire and develop the many and varied qualifications he 
must possess. By giving the researchers the opportunity 
to add further knowledge, particularly in fields related 
to their interests, t~eir ability to solve the problems 
presented to them will be enhanced •* Pr·obably the most 
important element of any training program is a good research 
environment. The following environmental characteristics 
are extremely important to proper training: 
1. Efficient and intelligent research staff 
2. Proper research direction end guidance 
3. Carefully planned seminars for the exchange 
of ideas and information 
4. Thorough acquaintance with research techniques 
* 2, p. 201. 
and operations of the company 
5. Proper instruction and training in t~eoretical 
research and methods of investigation. 
Of the above characteristics, the first two are 
most important. The opportunity to work under stimulating 
research leader and a chance to work with other experienced 
researchers cannot be overemphasized. Observation, curio~ 
sity, initiative and ability to cooperate are the most es-
sential elements of training. As a practical matter, most 
companies concentrate their training upon the new employee, 
but it seems wise to include a training program that is 
available to all employees, young and old. 
In any on-the-job training program, it is neces-
sary to a.cquaint the trainee with his organization. The 
candidat e should be given a fairly complete picture of the 
purpose, dimensions end policies of the research organiza-
tion. During the following months of training most trainees 
will work under the direction of a training section super-
visor. It is customary to explain the chronological end 
technical details of the planned program end also outline 
the lines of authority in the organization so that the 
trainee has a relatively complete understanding of his 
status and position. 
Some of the specific training devices most com-
monly used include: 
1. Company training courses. These courses are 
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normally restricted to scientific or technical 
content and take place in company class rooms. 
Senior, experienced scientists perform the 
teaching functions placing heavy emphasis upon 
research ope r ations of the company. 
2. Informal conferences and lectures. This method 
places emphasis upon oral presentations of 
technical matter and general exchange of ideas. 
3. On-the-job training. The preceding devices are 
effective, but the most common device is actual 
performance of research under guidance. Most 
companies make an effort to establish rotational 
programs so that trainees may increase their 
knowledge in all areas of the company research 
end develop their own particular interests and 
abilities to the maximum. Of particular in-
terest to research personnel administration is 
the recent development and application of courses 
in human r elations which are just now beginning 
to receive acceptance by the more progressive 
companies . 
One of the most difficult problems in formulating 
and maintaining a. training program is the choice of super-
visors who will provide a truly effective training experience 
for trainees. Many t .raining supervisors ere not properly 
qualified or schooled in techniques of training; consequently, 
the actual training depends la1•gely on the trainee's willing-
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ness to obtain that knowledge himself. Some companies 
are hesitant to take a good research executive or staff man 
frore his job to aid in ~he training process. The primary 
consideration becomes a question of whether the company 
will benefit more by keeping the researcher in his strategic 
position or pertielly releasing him for development of new 
trainees. This decision must clearly be left to the research 
director and top management. It is quite impossible to use 
personnel administrators for involved technical training. 
The research personnel department may supervise the over-all 
system and scheduling, but individual on-the-job training 
and classroom education must be per formed by the res earch 
steff. 
The Role of External Schooling 
Positive encouragement and aid of research workers 
in acquiring further education and gaining higher academic 
status cannot be over stressed. Tte rapid rate of tech-
nological advancement makes it absolutely necessary for 
research workers to remain thoroughly informed of new idees 
in their own particular discipline end major advancements 
in the general field of industrial research. Furthermore, 
most research organizations recognize that the researcher 
who continues to pursue his education and stay abreast of 
current developments is more productive and consequently 
more valuable to the company. Many companies consider the 
added academic and professional activities as a factor in 
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the researcher's progress rating. Certainly it is en 
excellent indication of the researcher's interest in his 
work. 
Every research corporation in the author's survey 
indicated that they encouraged and subsidized outside 
schooling programs. This encouragement may take the form 
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of providing one-half or full tuition for advanced degrees 
at night, or it may grant fellowships or subsidize pert-
time dey schooling. Such subsidies are money appropriations 
and the schooling pursued by employees necesse.rily must lie 
in the area of company or research operations. This school-
ing should increase the performance and productivity of 
the worker end make him a greater- asset to the research or-
ganization. Most firms adopt a standard policy of s~b­
sidizing academic courses as long as the researcher main-
tains a B average. This places both a hurdle and a goal 
before the interested employee. No company should have en 
uncontrolled and unrestricted educational plan for the 
results may in no way accrue to the increased effective-
ness of the company. 
Fellowships and leaves of absence entail actual 
withdrawal on a temporary basis ~rom the research group. 
Thus at any one time a company must proscribe certain per-
centage quo t as on the number of absences. This figure is 
typically kept below 10 per cent in large research or-
ganizations. Policies for small organizations are less 
flexible and do not usually permit such withdrawals from 
the limit ed work force. 
Research organizations further encourage researchers 
to become active in professional assoc~ations. By attending 
professional conferences and conventions and soeializing 
with fellow scientists, laboratory personnel are enabled 
to keep abreast of developments in their professional 
fields. Usually the research firm will pay the dues, fees 
and travel expenses for these activities. To bring about 
superior scientific creativity research management must 
be ready and willing to assist the research worker in 
developing his own potential creativity, hence appropria-
tions for the above factors may be considered a speculative 
long term investment, but a worthwhile one. Wherever 
possible, management must consider present encouragement 
and financial aid in the light of futuristic performance 
and greater research creativity. 
The Significance of Administrative Tra.ining Programs 
Despite the fact that the methods and programs 
previously outlined ere designed to increase the profes-
sional competence of the researcher, they do little to 
equip him for advancement within the administrative ques-
tion "Do you have a special training program embracing 
techniques of administrative planning?" that was included 
in the euthor 1 s survey, only 40 per cent answered affirma-
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tively. The training and education of the researcher equip 
him to deal with theory and investigation, but are of little 
help in teaching him to administer and direct people. The 
researcher is taught to be methodical and systematic, thus 
he finds the necessity for rapid, precise decisions required 
of administrators particularly distasteful and a major 
source of conflict. 
Regardless of the fact that research experience 
is insufficient training for a supervisory position, in-
dustrial research laboratories are not instituting formal 
training for administrators. Typically the newly appointed 
administrator is left to his own devices on a sink-or-swim 
basis.* Part of the failure to commence such programs may 
be due to the small research groups. A group supervisor 
may direct so few people that formal tl' aining does not seem 
necessary. Actually this is a short-sighted attitude for 
research management must look ahead to expansion and the 
requirements for more administrators to direct a larger, 
more complex organization. Any training program in ad-
ministration should place heavy emphasis upon human rela-
tions and personnel problems. Many of the recent indus-
trial research attitude surveys have uncovered one dis-
proportionate problem. Over 60 per cent of researchers 
show dissatisfaction for present supervision. Their princi-
pal clai'lll is that administra.tors were not competent or 
~-4, P. 319. 
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qualified and were poor supervisors. Research management 
needs to take a lesson from production management where the 
supervisors end middle-management are given considerable 
training in human relations whenever possible. The continued 
growth of . industrial laboratories suggest that the training 
of researchers in administrative techniques is one of the 
important problems facing industrial research. 
An immediate drawback to a program of this nature 
is the scope of the training. It is extremely difficult 
to formulate a program of this nature because there is no 
basic uniformity or established codes. Each individual 
research organization has initiated their own system with-
out adherence to any general formulated pattern. Ad-
ministrative training has been shunted to a minor position 
for too long. This area is greatly in need of systematic 
and uniform development. 
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CHAPI'ER V 
INDIVIDUAL PERSONALITY PROBLEMS 
General Discussion 
Research managers are frequently disturbed by 
the feeling that they are not realizing anywhere near 
the potential creativity which exists in their organiza-
tions. They are constantly being confronted with 
resear cher dissatisfaction which saps away creativity and 
scientific effort. The matter of dissatisfaction is be-
coming urgent. Researchers and technicians are in short 
supply, and one method of filling the gap is to fashion 
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a laboratory envi~onment in which the available researchers 
can do more and better work. However, until management gains 
sufficient insight into what factors detract from creativity, 
namely personal and professional dissatisfaction, little can 
be done to effectuate greater productivity. Too often 
research personnel managers and research directors find 
themsel·ves formulating human relations solutions when they 
do not really know what the problems of the researcher are 
and <what laboratory conditions bring them about. At the 
other extreme is the tendency to let well enough alone. 
Research management notes that research is progressing 
acceptably, the corporation is making profit and maybe 
the employee frustrations and dissatisfactions are the 
natural state and adjustment will be gradual and automatic. 
Research employees vary in personality traits to 
the same extent as any other group of people. As pro-
fessionally-minded, highly individualis-tic peop;Le, their 
personality development is exceedingly important. The 
professional and personal treatment that they receive 
while at work will largely determine their over-all ef-
fectiveness and creative performance. Therefore, it 
behooves personnel administrators to study carefully the 
problems and solutions which will facilitate researcher 
enthusiasm and satisfaction. 
PERSONAL DLSSATISFACTION 
It is of prime importance that research manage-
ment analyze and understand the needs and dissatisfactions 
of its own research staff in partic ular and those of 
scientific men in general for two purposes: 
1. So management may build up as competent and 
productive a laboratory staff as is humanly 
possible. 
2. So management may provide for this staff en 
atmosphere of work that will be conducive to 
satisfaction, security, efficiency and loyalty. 
Before management can achieve ultimate success in the above 
aims, it must be able to recognize the seeds and symptoms 
of discontent. The following list, which is by no means 
comprehensive, illustrates some of the most common areas 
of dissatisfaction that personally decrease researcher 
efficiency. Although each worker has myriad personal and 
personality problems, when these are grouped together, 
certain concentrations occur and it is these most prevalent 
imperfections that will now be discussed. 
Many attitude and profession surveys ci.te lack of 
security as a primary t•eason which fosters di.ssatisfaction. 
Researchers say that they are working on a week-to-week 
basis and that in the ev·ent of a business downturn or loss 
of valuable government contracts, they have no written 
guarantee that they will not be laid off without regard 
for seniority or superior ability. The current business 
recessibn has in part borne out this claim. Once the 
researcher has proven his ability and fitness for his job, 
reasonable assurance of tenure should be given to h i m, and 
adequate provision should be made for future security end 
possible retit•ement benefits. The corrosive economic worry 
about his tenure end family security can destroy his 
creativity with amazing speed. Consequently, if the 
researcher only devotes a portion of his energies to his 
job bece.us e of security worry, this too will minimize 
total research performance. 
The leek of distinguishing job titles can cause 
di.stress end creative decay. Psychologists claim that 
job titles or positions are a form of social measurement 
which researchers use to guage progress and status. The 
salary range of project engineers, for example, may be so 
great that one man may outearn an other by as much as 
·30 per cent to 50 per cent. Yet both men will have the 
same job title. Therefore, the lack of distinguishing 
job titles can depr:tve the researcher of a rea.dy measure 
of progress, respect and status. It does not give the 
researcher the social standing he desires among his fellow 
colleagues. With the initiation of equal-advancement 
ladders in both administrative and research fields, this 
problem may be somewhat alleviated. 
Another problem is the individual complaints of 
numerous researchers that their companies do not furnish 
them with sufficient training or job rotation in order for 
them to be able to proceed through the steps necessary for 
promotion. Researchers claim the1.r supervisors shove them 
into convenient corners and keep them there. For the 
ambitious technician such t~eatment breeds discontent. 
Furthermore such practices which stultify and deaden 
creativity drlve the most ambitious researchers into job-
hopping so that they can gain the varied experience neces-
sary for promotion. Planned training and promotion can 
discourage needless turnover and dissatisfaction. One of 
research's most difficult problems is to assign the 
technician to stimulating and creative work, however, the 
needs of the particular project or company objectives must 
be the paramount consideration in establishing work assign-
ments on projects end problems. 
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Another area of . dissatisfaction among research 
employees is poor supervision. Arbitrary a.nd unimaginative 
supervisory practices can quickly arouse researcher antago-
nism. The researcher is generally quite sensitive end con-
siders himself on equal professional status with his super-
visor on all conditions except organizat ionel cont1•ol. A 
well-conceived training program for administrators end 
supervisors, with consistent follow-up might be a means of 
teaching the supervisory group how to more effectively 
deal with individualistic employees. 
The research worker strives for efficiency; he 
wants proper facilities and equipment to get the work done. 
Delays, red-tape, poor steff assistance and slow unimagina-
tive co-workers often drag down the rate of productivity 
of the superior end active researcher. The researcher wants 
information and adequate aid on his projects. Meny resear-
chers become particularly dissatisfied when management does 
not allow them to follow through on their projects, but 
pulls them off e problem prematurely and assigns them else-
where. Management must learn to respect and cope with these 
annoyances when they occur; frank and liberal discussion 
must attend them. Only through superior .self-control and 
discipline can management and researchers mutually solve 
tteir difficulties. When other unsatisfactory events occur, 
management must have some provisions for handling open dis-
content and grievances. Those dissatisfactions that are not 
stripped bare and discussed, will surely r·ecur in the form of 
lower productivity and general researcher malcontent. 
PROFESSIONAL DISSATISFACTION 
The research scientist lays considerable stress 
on his professional status. He is particularly aware of 
the creative and distinctive nature of his work. In ef-
fect, he yearns to be en individualist and be treated like 
one. In many of tl:e larger research organizations resear-
chers have lost their individuality. They ere often placed 
in large resee.rch laboratories with scores of other resear-
chers, technicians end draftsmen. The casual observer would 
have difficulty discerning the engineer from the technician's 
assistant. There seems to be genuine professional antipathy 
for such conditions. The reasons for this rancor are: 
~1. Researchers desire to be classified as members 
of the management team, but many companies do 
not include them in this group. 
2. Researchers are not given enough opportunity 
to pursue independent research. 
3. Researchers are frequently assigned to jobs 
which do not require a high degree of technical 
skill. In short, researchers ere hired to do 
draftsrnen'·s work. This retards the engineer in 
his professional development and denies him 
recognition of his abilities. 
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4. Lack of communication between top management 
and the lower echelons of researchers often 
results in vague understanding of company 
policies. 
5. Some company practices create a lack of 
recognition by denying the researcher credit 
for reports, inventions and processes which 
he helped develop--furthermore, some companies 
fail to encourage or subsidize membership in 
professional associations and attendance at 
conventions and symposiums. 
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In order that the research and scientific profes sions 
may make e. maximum contribution to society, researchers end 
management must cooperate to establish a climate in which 
researchers can assume their professional responsibility 
and obligation. The professional status of the technician, 
in all of its manifold aspects, needs to be fully recognized 
if complete growth is t o be developed. 
Although the attitudes and performance of the 
researcher have a considerable bearing on his professional 
status and deve lopment, it is inevitable that to a large 
measure, the research managerts attitudes and policies 
control the actual extent of individual success. The 
initiative and drive must come from the individual, but 
management must furnish a suitable climate. Basically, 
management's policies can retard or advance professional 
status and recognition. 
Enlightened management has recognized that it is 
to the advantage of the company to have professionally-
minded researchers. Their inte1•est and acceptance will 
play a most important role in the productivity of the cor-
poration. 
In summary~ there are three major points to be 
considered in professional dissatisfaction: 
1. Faulty personnel administration in the handling 
of research employees. 
2. A company with faulty personnel practices is 
apt to be extremely vulnerable to high turn-
over. 
3. The dissatisfaction of research workers can 
produce a set of working conditions that is 
non-creative and sub-standard. 
PATENT PROVISIONS 
In order to cope with the legal requirements of 
patents, most employers rely on a patent agreement with the 
employee. In these petent agreements, an employee 'guarant ees 
to sign end to execute ell documents necessary to assign the 
employer the right to benefit from an invention. Signing a 
patent is usually a condition of employment. If a prospec-
tive employee has any previous inventions to his credit or 
has patents pending, he is required to list and exp lain the 
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features of them. When the employee perfect s a potential 
invention while employed with a research organization, the 
application is drawn up in his name by the employer, and 
~he employee is registered as the true inventor. The patent 
agreement, however, assigns to the employer the right to 
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any profits from the invention. This device is not necessary 
when nurnel"ous groups have done combined research to perfect 
one invention or new process. In this case the employer 
applies for a patent in his own name for he is, in fact, 
entitled to it. 
Most modern research organizations are fully aware 
of the dangers of overlooking a patent agreement even for a 
few days. Any discoveries in such a short time can legally 
be awarded to the researcher. Research laboratories have 
found it imperative to establish patent committees which 
supervise and inform researchers about the company patent 
policies. Large corporations usually disseminate brochures 
which explain all the provisions a.nd details of patents a.nd 
the rights of the employees. Many researchers do not have 
adequate knowledge of these affairs and conflict can arise 
over the ownership of processes or inventions which are 
perfected away from the laboratories by research workers. 
If such an external invention in any way para.llels company 
operations and projects, it is customarily considered to be 
the property of the company. 
Unfortunately some companies fail to follow these 
simple procedures which can avoid patent conflict: 
1. Always present the patent agr eement for 
signature when the employment starts. 
2. Explain orally what is covered by the agreement. 
3. Make the agreement in duplicate and have the 
new employee retain one copy. 
4. Do not use restrictive agreements which are not 
only radically different from accepted form, 
but might lead a future employee to reject the 
company 's offer of employment. 
This last rule has been difficult to interpret at times. 
Some agreements have cont ained clauses which state that 
a departing researcher will nd work in the same type of 
operation for another company for a nu~ber of years. 
Obviously the intent is to avoid technical espionage end 
bartering of secret processes. Fortunately the courts 
have frowned upon this restriction in some test cases. 
New employees ere often hesitant to inquire about patent 
rights for fear that their moral standards and honesty 
may be questioned. Thus it becomes the moral responsi-
bility of employers to explicitly illustrate such rights.* 
As a form of encouragement and stimulation to 
research, the payment of a fixed sum or bonus has been 
adopted by some research organizations. Esso Research 
Corporation has a policy of paying $50 to the inventor 
~·1, P. 284. 
90. 
when the application is filed and $100 when the patent is 
issued. Such enlightened techniques are an important 
consideration to the researcher who may feel that his 
assiduous research should be rewarded in some way . Such 
benefits are extremely necessary to avoid the idea of 
"exploitation" by the company especially when the invention 
has extensive financial potentia.l . The subject of patents 
was taken up at this time because it is an individual 
employee-employer consideration; and one that can cause 
much dissatisfaction. Surprisingly enough most companies 
do not use bonus incentives for patents. In a recent 
survey made by Massachusetts Institute of Technology, 
only 7 research corporations, of 40 questioned, paid over 
$50 for an individual patent. Six more companies paid a 
nominal sum below $50, 4 companies paid $1, and the remain-
ing 23 offered no bonus at all. These companies advanced 
two reasons for not using a patent bonus system' 
1. The researcher is paid to solve pr~blems, 
not to make money from patents. 
2. The use of a bonus system creates secrecy 
among team workers--they fear a colleague may 
attempt to cash in on some new knowledge they 
have uncovered. The unsavory result is a 
complete lack of cooperation. 
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However companies resolve the bonus question, it is ad-
visable that any system be fully analyzed f rom both 
management's point of view and the employee 's point of 
view. 
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CHAPTER VI 
COORDINATION AND CONTROL 
General Discussion 
Research managementts task is that of coordinating 
educational, organizational, and operational techniques in 
such a way_ as to produce optimum output from the research 
organization. The research director is responsible for 
planning, organizing and controlling the activities of 
his division. But beyond this he must take an active 
part in interdepartmental relationships and the formula-
tion and selection of research problem teams. A research 
problem is not an isolated incident and the solution of 
such a pr oblem requires the creativity and cooperation 
of the entire staff and any other supportive personnel. 
The swiftly accelerating pace of research development has 
placed exacting demands on the research organization. Not 
every research team or group incorporates sufficient 
strength to meet these new demands. Dynamic research teams 
are achieving astounding results. Stagnant and uncooperative 
research groups are taxing management ability and fostering 
negative productivity. Although it may appear rather simple 
to organize an effective program for scientific investiga-
tion, the ramifications end complexities of such a task 
draw heavily upon the superior technical end supervisory 
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skill of the research director and his immediate st aff. 
Functional coordination on a high level of understanding 
must be maintained both internally and externally by 
competent management. Finally, the fulfillment of manage-
ment goals cannot be achieved without complete group inte-
gration at all levels of research operation. 
THE ROLE OF PLANNING AND PROGRAMMING 
The initial phase of any research is the pro-
gramming end planning. Plans must first be discussed and 
top corporate management must app rove of the ideas in the 
light of company objectives and policies. Obviously, 
there are some oper ations which would be impractical or 
unwise because they would conflict with managerial poli-
cies and possibly because the corporation would have no 
adequate facilities , physical end human, to undertake the 
project or problem. In deciding upon projects, the research 
director and general management must have an understanding 
concerning the limitations of time, money and personnel. 
If these three contingencies can be adequately resolved and 
the project apparently conforms to management's goals, then 
actual programming or scheduling should commence. This is 
not the place for consideration of the mechanics or tech-
niques of programming as the subject is too extensive and 
complex. Suffice it to say that such top-level activities 
have a bearing upon the development of the company and the 
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individual research worker. At this particular level 
management has full control of the fut ure utilization of 
the researcher, but the researcher has little or no in-
fluence upon managerial decisions. However, the character 
and qua.lity of the research staff in the aggregate and 
the internal organization and cooperation of the laboratory 
must be fully considered in the initiation phase of plan-
ning projects. Successful operation of an industrial 
research laboratory depends primarily upon the degree of 
coordination and facile interrelationship that exist. 
The productivity of the research laboratory is simply 
a reflection of the performance of the research staff. The 
director must schedule end plan projects in such a manner 
that integration and control do not suffer. Theoretically 
such a task may appear rather simple, but in reality it 
involves the correct movement of strategic integral ele-
ments on the research "chess board." Because general 
management is normally unable to keep an active eye upon 
internal research functioning, it must rely on the in-
tuitive judgment of the research director. The program-
ming of any project or many projects must be carried out 
by the director and a competent administrative staff. 
The researchers collaborating on new projects require some 
form of organization and established program to define 
their duties, individual responsibilities and privileges. 
The basic problem in the programming of a scientific pro-
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ject is to effect a system which will permit the indivi-
duals to apply to the fullest extent their knowledge and 
abilities. Improper utilization as was previously stated, 
creates worker discontent. 
When a formal plan of organization is initiated, 
several very important factors must be taken into con-
siderat ion. The first is, of course, the number of leaders 
to be choseh to direct the project. Imperfect choice can 
create immediate misunderstanding and scuttle a project 
before it commences. Proper choice of supervisors is a 
must if' management values employee cooperation and crea-
tivity. The second factor is a sound system used by the 
director to allocate , coordinate end guide the techni c al 
work . Distribution of work end composition of the individual 
teams must be planned in a balanced manner. The director 
must further establish lines of authority and properly staff 
the individual teams for maximum efficiency. 
The individual researcher is the key unit in the 
laboratory organization. His activities, abilities and 
needs must be an important consider·etion in a.ny planning 
system. Too often management is fascinated by the tech-
nical aspects of a contemplated project, and consequently 
largely overlooks the human element which is basic produc-
tive factor . An analogous comparison would ?e a produc-
tion manager overlooking the type of raw materials used 
in a product while being totally captivated by the applica-
bility and performance of new invention. Clea.rly, while 
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researchers do not consider themselves s factor of pro-
duction, they occupy a distinctly parallel human position; 
one which must be consciously recognized by any program-
ming or planning committee. 
PROJECT AND TEAM ASSIGNMENT 
A research team or group that is selected on the 
basis of the requirements visualized in analysis of the 
problems is termed a "problem teem." An analysis of the 
research process indicates that the most efficient atte..ck 
is through the medium of groups chosen in such a manner, 
regardless of organizational or professional lines.* 
As long as the lines or responsibilities end authority 
are definite, the rise of this form has much merit. Row-
ever, the use of groups end teams is not without its per-
sonnel problems. Shifting a given set of personnel from 
one team to another with different supervisors, can prove 
disturbing. When you shift from two-msn teems to teams 
of 15 or more, having a researcher as a leader in one group 
and e co-worker in another, you cen produce administrative 
strf!in. The object end efficiency of teem structure can 
clearly be undermined before the problem is ever attacked. 
Supervisory change and adverse sociometric relationships 
cen ruin the cooperative attempt while structurally the 
project appears exemplary. Team ventures may result in 
*2 1 P. 185. 
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success through the sum total of cooperative efforts or 
the venture may tail through inflexible, individualistic 
disorganization. In res$arch it is necessary that the 
employee be assigned to t eems not necessarily in accox·danee 
with hie desires. Management must persuade the researcher 
that company problema must be the first consideration. 
Management me.y soften this policy, however, by a.llowing 
a certain portion or the researcher-t·s time to be used for 
individual pursuit. When research teams ere organized 
from diverse disciplines, such as physics, electrical 
engineering end chemistry, the attendant problems can 
prove extremely complex. For some it may be a stimulating 
interchange of theories, but it heavily taxes super~isory 
ability end mutuel respect. Diverse research groups typi-
cally need strong respected leadership but even more than 
that they need time to stabilize and adjust to each other. 
When inter-disciplinary groups are formed, there seems to 
appear almost automatically, fears, suspicious, end defense 
mechanisms because the individuel worker is not sure how 
other members will react. When the team breaks up after 
the project is finished or discontinued, the company loses 
teemwork ·whieh has been built into the group by the mere 
process of operating together over a period of time. Fur-
thermore, the individual member of the group may have strong 
feelings about having to break away from the problem itself 
even though management feels the work is done. Perhaps the 
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researcher sees allied problems he would like to explore. 
Another imperfection of the team system is that it imposes 
a limit on men who might be good organizers because ·they 
are limited to a small segment of the project. Such ·men 
will desire to avoid the team set up end become supervisors, 
for it is difficult for them to be recognized when sub-
merged in a cooperative venture. To reiterate, the funde-
mente.l conflicts in the team system are a result of· too 
much responsibility placed in the supervisor and the ab-
solute necessity that researchers cooperate. 
However, all is not gloom in the picture and the 
teem system does have its merits. The method of procedure 
brings together in a coordinated group a wider spectrum 
of technical competence and more concentrated knowledge. 
In contrast to the functional approach, ell the efforts 
- , 
and inrormstion on the particular problem are. consol~ated 
in one central laboratory, consequently there is no need 
to have· decentralized activity and its resultant 1na4eque..-te 
eommunieation • 
.. , ·'In a recent study at the Survey Research Center, 
University of Michigan, the effects and relationships of 
team research were evaluated with the hope of bringing 
better understanding end administration. The following 
is a summary of the survey.* 
*17. 
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1. Groups or teems which have been together 
longer tend to perform less well. It may 
be thet periodic regrouping or personnel is 
one way to provide fresh ideas. 
2. The supervisor may be a potent factor in 
building the -potentialities of his younger 
subordinates - if he cen maintain the difficult 
synthesis of close interest in the young man's 
work without dominating it. 
3. The scientists non-supervisory colleagues can 
provide another source of stimulation. Daily 
contact with colleagues of widely differing 
values and experiences is one condition for 
high performance, although researchers also 
do well who have only limited conte.cts with 
like-minded associates. 
4. Funds alone do not guarantee achievement, and 
large research organizations, through curtailing 
freedom, run a danger of inhibiting creativi.ty. 
Systematic industrial research has come more and 
more to depend upon team research, and the ability of an 
individual researcher to operate as a member of a creative 
group assumes great importance in the modern laboratory. 
It is necessary that the members of the team communicate 
with each other, each seeing his own work in relation to 
the whole project, end each understanding enough of allied 
disciplines to suggest experiments to those who have the 
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specialized skills to carry them out. Given time to learn 
each other's methods of research end behavior, such teams 
have a great deal to contribute to the industrial research 
process. 
JOINT COORDINATION AND COMMUNICATION 
Successful research projec~s must progress beyond 
the research laboratory through development, end produc-
. . . . . 
tion stages so that profite.ble sale of the product or use 
of the process results. The communication of research 
results end research needs from one department to another 
must be efficiently end clearly accomplished. Researchers 
must come in contact with various other corpora.te depart-
ments sueh es production, se.les, advertising end publicity, 
and finance. 
Effective relationships ere established end main-
tained to overcome the many potentie.l communication and 
attitude barriers between cooperating groups. Many of 
these barriers involve ignorance or misunderstanding, while 
others ere due to differences in organizational structure 
end method of operation. One of the most frustrating 
experiences for e non-research employee attempting to 
communicate with people in some research laboratories 
is the frequent inability to ~in~point the chain-of• 
commend or lines of authority. At the other extreme is 
the difficulty that the research employee has when ettemp-
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ting to obtain aid or material from an allied department. 
He may find there ere endless formalities, correspondence 
end red tape which hinder efficiency. 
The difference in organizational objectives has 
created much conflict between the research department and 
the sales department of many corporations. Most sales 
groups are time conscious and are willing to sacrifice 
some reliability measurements in order to place a new 
product before the market as quickly as possible. To 
sensitive and systematic research personnel, this atti-
tude is distasteful. 
There frequently exists opposing interests between 
research and manufacturing. Research concentrates its 
interest on invention and improvement of quality goods or 
high standards, while production may be primarily interested 
in meeting production quotas with economical methods · and 
minimum standards. Also, manufacturing is very concerned 
about good union-management relations while research need 
not consider such matters. While a given project may be 
vite.l to the research group, it may be impossibly demanding 
and a nuisance to the various supporting groups whose eo-
operation is necessary, for example, the drafting, model 
building end procurement departments. 
If the research department attempts to remain 
shrouded in mystery as so many do, the attitudes of other 
employees of the corporation ma.y inhibit smooth coopera-
tion• Furthermore if the operating employees think that 
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researchers ere overpaid, receive special benefits and work 
. · .. · 
at a leisure pace in air-conditioned com?-ort, such assump-
tions may lead to a general attitude of hostility. This 
attitude may also be shared by administrators end executives, 
although they may be more subtle about showing their resent-
ment. Furthermore, some production employees feel that the 
purpose ot research is t~ :· perfect new processes which will 
replace the individual production worker with e. ne1f machine. 
Consequently, it becomes the re&ponsibility of the 
research administrators to investigate end alley such at-
titudes whenever possible. Personnel attitude surveys may 
prove instrumental in. spotlighting these common -misconcep-
tions. Much of this conflict :can be solved by two measures: 
1. Making the objectives snd operations of research 
clearly understood , by ell company personnel. · 
2. Establishing workable formal and informal 
channels of communication. 
Unless this is done, e great deal of cooperation between 
allied departments will be sacrificed. 
DIRECTION AND GUIDANCE OF RESEARCH PERSONNEL 
The research director's responsibility is to con-
duet end control research which is important to the company, 
to select potential products or processes from the results. 
and to integrate the laboratory work with other departments 
or the company. With such a heavy burden, the research 
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director can be forgiven for wondering whether he could 
not also be helpful by taking washing and ironing. The 
director must create in his laboratory an atmosphere and 
environment conducive to creativity. The successful 
research director cannot dominate the entire research 
program, neither can he absorb all the technical details 
of individual experiments. Essentially he is a co-
ordinator ·and leader of men. Because the director can-
not manage the complete project or projects, he must 
delegate authority to lesser supervisors. However, he is 
responsible for results and this demands that the research 
director select a competent group of supervisors. In 
large laboratories, the director requires e. persona.! staff 
which generally includes e business meneger, an assistant 
director end one or more assistants who ere responsible 
for certain areas of laboratory administration. Therefore 
the director must rely to a considerable extent, upon · the 
cooperation and eff"iciency of his staff. 
In addition to the almost endless number of roles 
the director must assume, he also has certain responsi-
bilities to the individual research workers. The principal 
tenet he must keep before him is that "research is people". 
He must insure that they are well a~apted to their parti-
cular project and that they have edequete ·supervision and 
training. The director must al~o insure that their work 
is conscientiously evaluated and that they receive a~equate 
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financial recognition for it. Finally, whenever possible, 
the director should hold himself ready to discuss I!ICientific 
or personal matters with his 1nd1'V'idua.l researchers, if' 
these cannot be otherwise handled in a satisfactory manner. 
Conferences and group meetings may be used to bring about 
greater coordination and control or to discuss researchers 
individual or collective project problems. Conferences 
have a generally beneficial effect on the individual's 
attitude toward his work and to~ard the laboratory. 
An important question which reachel!l the troubled 
minds · of top-management is the degree of technical com-
petence · that e. research director or assistant administrator 
must possess. Should the administrstor have complete tech-
nical competence in all fields! To preface · this discussion, 
it might be expedient to declare that there is no single 
clear answer to this problem. One research director in-
formed the author that the group and project leaders must 
be thoroughly trained technical men but when one steps 
above the group leader the character of the problems change. 
Once above the role of teem supervisor, technical ability 
does not play as greet a per~ in whether the laboratory 
manages . to accomplish a task. At higher levels one can 
split the job, or _integrste people who are .not as tech-
nically competent. In aline or~anization, however, one 
cannot expect problems to be solved if there are not tech-
nically qualified personnel at all levels. Certainly the 
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handicap of insufficient technicians has forced many general 
management groups to consider some form of non-technical 
substitution so that administrative needs would not drain 
away superior researchers. 
Is there a place for an efficient business ad~ 
ministrator on a research management staff? Could there 
realistically be, for example, an essential post that could 
be fi~~ed by a graduate business . student whose technical 
trainin is limited to high school physics? The flaw in 
euch a situation, or so it is expressed by researchers, is 
sfmply that such an administrator does not have any under-
standing or appreciation for the researcherts methods ot 
operation and investigation. It would be impossible for a 
non-teehnical mana~er to evaluate a project or the individual 
researcher efforts. There may be a certain amount of pa,per 
work which can be handled well but the inabil~ty to graap . 
technical problems will forever be a handicap. Such an ad~ 
ministrator cannot be called upon for technical decisions, · 
not even for the so-celled "educated guess." A final note, 
which aeems apropos to this discussion, is the realization 
. . 
that in certain organizational structures such positions 
might be sustained, but in others present organization make 
any such re-alignment impossible. 
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CHAPTER VII 
PROMOTION AND COMPENSATION POLICIES 
FOR RESEARCH PERSONNEL 
General Discussion 
Until recently, many research organizations have 
had considerable difficulty dispelling the belief that 
real recognition and success lie only through administra-
tive promotion. In a broad effort to avoid professional 
discontent, technical advancement matching that of ad~ 
ministrative advancement has been instituted by many pro-
. . 
gresslve research firms. Promotion and adequate remunera-
tion are the two most substantial ~ethods or recognizing 
and rewarding superior performance. Industrial research 
is struggling with the question of what pay scale systems 
and types of compensation are applicable to scientists 
and researchers in a balanced research situation. Research 
management is finally realizing that researchers should en• 
joy the same kinds or compensation enjoyed by key individuals 
• 
in the management organization in other divisions or their 
oompany. 
A significant recent development in research manage-
ment is a movement to b~ing increased flexibility to the 
promotion procedure in the organization. Research mana~e­
ment has observed that traditional administrative advance-
ment, although important to sound direction is too in-
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flexible. In the first place, contribution to the ob-
jectives of research is not necessarily dir~ctly related 
to position in the administrative structure. It is cur-
rently debatable whether a particular researcher cen make 
a greater contribution to the organization as a supervisor 
or as a research worker. Because a combination of crea-
tive ability and technical competence is not .common, a 
promotion which immobilizes this talent by shifting the 
attention or the individual to administrative matters is 
of questionable value to the organization. This system 
places pressure on the researcher to assume administrative 
dutiea · regardless of his abilities and interests in such 
work. · 
The attitudes of research management toward pro• 
gress rating vary considerably. Although some form of 
rating system is almost universally employed, there is a 
leek of uniformity in the type of rating as well as a wide 
variation in the uses to which it is put. The most common 
uses of progress rating in research are to provide a basis 
for promotion and establish a flexible scale for pay in-
creases. Too often research organizations use research 
productivity to gauge the performance of the individual. 
This method is far from ideal for a researcher may not 
realize p(l! itive results on a project but he might dis-
cover negative findings of great value, or the projects 
he may work on may be so theoretical as to make results 
or progress incalculable. 
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Research management's sound _underste.nding or 
remuneration policies is of the utmost importance to the 
morale of the orge.ni~ation. While it is recognized that 
many researchers enjoy their work in a purely creative 
sense, they ere not . indifferent . to the salaries and extra 
incentive policies ot management. It has been pretty well 
accepted as current management philosophy that promotion 
is generally understood to mean an increase in salary, 
greater responsibility and more recognition. Promotion 
and remuneration should be administered by a group or 
committee, for .in this way responsibility does not rest 
arbitrarily or too heavily with one men. This committee 
should ·review all the components of salary and promotion 
at fairly regular intervals so that adjustments may be ·more 
quickly made as situations change. The following chapter 
should be read with the understanding that policies and 
:1 . 
practices in this area are not standardized, rather they 
reflect individual company conditions, concepts and needs. 
ADMINISTRATIVE ADVANCEMENT 
· Administrative advancement is the most common 
method o£ progression in research organizations. With 
the great expansion of moat industrial research facilities, 
there is an urgent need for administrators who can combine 
sound technical ability with leadership qualities and judg-
ment. In addition to keeping in contact with technical 
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work, the research administrator ~s responsible for plan-
ning budgets and programs, selling ideas to top management 
and handling personnel problems. Such requirements place 
a heavy burden on capable men. Clearly not too many resear-
chers desire these heavy responsibilities and even fewer 
workers are capable. The present rate of research e.xpans ion 
is largely imperfect due to the inadequate supply of com-
petent administrators. Much of the lure or administrative 
advancement has been removed with the establishment or dual 
advancement systems which will be discussed in the follow-
ing section. 
Advancement brings into play the need for some 
form of rating system to review and evaluate researcher's 
performance on a personal basis at regular intervals~ · 
Thus individual ingenuity and administrative ability are 
noted end cultivated. The search for managerial talent~ 
especially that carried out by classification and progress 
rating committees, must be realistic end avoid placing too 
much empheais upon technical competence. A companymay · 
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well find that it has traded a good researcher for a mediocre 
manager. One aolution is to let it be known that management 
positions are open, place some moderate hurdles against entry 
in front of the researcher and count on the ones who are 
highly motivated toward supervision to overcome them. The 
dif'ficulty . here lies in formulating sound end realistic 
hurdles. The criteria for executive and administrative 
development ere almost immeasurable. However, certain 
basic questions can reduce the problem. Such questions 
might properly be: 
1. Does the individual researcher want to become 
administrator or manager! 
2. What assets or liabilities, incurred in the 
course of a highly specialized training, will 
the researcher bring to management! 
3. What types or training will be most effective! 
The researcher himself should take the first step 
toward advancement by expressing a desire to leave purely 
technical or scientific work for a supervisory position. 
If this desire is coupled with some demonstrated administra-
tive ability, the chances of success are more favorable. 
Every technical job carries with it administrative duties 
if only those involved in planning a program and supervising 
a helper. Thus there can be some evaluation of administra-
tive talents. 
It has been deduced from studies that researchers 
are deficient in some or the areas that occupy the at-
tention of the supervisor.* They lack interest in human 
relations and are often verbally inarticulate. Yet we mus.t 
look beyond the question of mere interest in deciding-
whether or not researchers have the capacity to become 
managers. 
* 14, Pp. 315-330. 
111. 
One workable program adopted for moulding managers 
from researchers is used by the Monsanto Chemical Company. 
The requirements or the program include: 
1. The researcher must have a realistic desire to 
become a manager. 
2 . He should be helped to define his personal 
objectives. 
3. A program of training and development should be 
formulated. 
4. Training measures should include seminars, con-
ferences. project rotation. advanced studies in 
management end service on committees wherever 
possible. 
5 . The researcher's progress should be reviewed at 
regular intervale. 
6. When opportunities present themselves, the 
researcher should be enabled to apply his 
newly learned skills. 
The above list is a preliminary pattern which should 
guide management. A concise illus tration of the content ot 
a training program for administrators given by Radio Cor-
poration of America to its research engineers typifies the 
value of a correct approach.* 
1. Management viewpoint--this gives en over-all 
picture of company operation and the place of 
the research supervisor. 
* 8 • Pp. 41·42. 
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2. Financial responsibilities, to give the new 
. . 
administrator an understanding of cost control. 
. . 
3. Company policy and procedure, to help the 
supervisor become familiar with company policy. 
4. Human relations and communications, to help 
develop skill and understanding. 
5. Organizing, planning and evaluating, to in-
crease the skills required in effective 
direction. 
TECHNICAL ADVANCEMENT 
Industrial research management has always rewarded 
the man with skill in supervision and administrative ·ability. 
It has only been within the last decade that positive 
changes have been made to create new titles and positions 
which would allow technical researchers to remain in ' their 
respective fields and still attain status and promotion. 
There have always been exceptional individuals particularly 
gifted in research whose talents would be inefficiently 
used if heavy administrative duties were assigned to them. 
Research management now recognizes that any promotion to 
en administrative post can remove superior researchers 
from an active role in research and consequently bring 
about an extremely poor allocation of creativity. This -
new understanding has taken the form of new positions and 
titles created for the research worker. (Chart 6) With 
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Administrative Technical 
G-ro~p Head or Project Engineer-
or ProJect Chemist ete . 
. Ensineer or Chem·,st or Physicist etc. 
Equal Advancement Ladder 
Chart 6 
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these new positicns are concomitant salary increases; 
greater status end enlarged authority. Details of these 
"equal-advancement ladders were successfully developed by 
joint committees of personnel and research directors and 
progress reting committees. The ladder depicted in the 
·illustration is roughly similar to those presently used 
by such companies as California Research Corporation, 
Dupont, Monsanto, Esso Research and Engineering Company 
and Union of California. By this method technical men, 
according to their abilities and desires, can move up-
ward along either route. Before this new system was 
adopted, most technical men had a very vague idea of the 
paths of promotion. You might sey they could see the 
mountain, but no path up the mountain. Usually there are 
no fixed, inflexible qualifications for promoting to higher 
technical positions. The promotions normally result ·· from 
decisions of progress rating committees as previously · 
mentione~. Specialized technical ability end broad scien-
tific competence in many fields ere two major criteria. 
Mr. Charles Smith, Employee Relations Director of Esso · 
Research states: "we think the technical job-description 
sheets of most companies are hard to use effectively. 
It's not too hard to rank men at the top or bottom, but 
you have a difficult time in the middle." Most research 
concerns judge on sane forms of technical achievement, 
however, e distorted method of evalue.tion being currently 
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misused is measurement based upon the number of resultant 
patents. The chenee for _petents is much greeter in some 
divisions than in others. 
The establishment of this new ps.th of promotion 
is not without its difficult.ies. Perhaps the most important 
problem is to make the new job classification really meaning-
ful. There is s. tendency to use this new promotion path as 
a bonus to those who have been employed for some time with-
out exhibiting extraordinary capacity, either for adminis-
trative duties or for creative research. It the senior 
scientist category is used for such people, it is worth-
less as s. meaningful promotion for highly creative resesr-
chers who wish to remain in research. 
A further difficulty lies in establishing s. satis-
factory balance between the two avenues of advancement. If 
the senior scientist category is not made sufficiently 
restricted, most researchers may aspire to that path of 
. . . 
promotion since they ere required simply to practice their 
profession. If this situation arises, there will be in-
sufficient incentive to enter the unfamiliar ares. of ad-
ministrs.tive management. Consequently the requirements 
for promotion must be set at a sufficiently high level to 
reward only top scientific talent. 
The creation of this new path of alternate pro-
motion violates traditional feeling that the superviso~ is 
worth more. The fact ths.t this system is being rapidly 
adopted raises a further problem of authority and balance 
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of prerogatives. It is quite evident that unless authority 
and responsibility ere clearly defined in terms of project 
work, there will be clashes between senior soientists · end 
project directors. 
Possibly the greatest advantage of this new system 
lies in the creation of greater research flexibility. With 
only one peth of advancement, it is difficult to alter 
research teams to fit new situations. The dynamic nature 
of research implies that _no set organizational structure 
is permanently effective. Emphasis upon one type of promo-
tion makes it difficult to modify the managerial component 
should the need arise. Merely because a researcher becomes 
a supervisor does not, end should not, mean that he ie ·· 
contributing far more then any other researcher. However, 
it does mean the.t he is willing and has a capacity to accept 
certain leadership responsibility. The authorrs queetion-
naire brought out the feet that more then 90 per cent of 
the research organizations are now using the two-fold method 
of advancement. 
THE VALUE OF PROGRESS RATING 
Progress rating, or the analysis of the researcherta 
competence end performance, is one of ~he most baffling and 
difficult taeks of research management. Certain companies 
use formal lists for the rating of individual researchers. 
In some eases these lists ere very similar to those used by 
production departments of the organization. In certain firms 
no formal approach to progress rating is used, but en at-
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tempt is made to evaluate each individual in terms or his 
job. To avoid conflict and favoritism there should be 
insistence that any approach which is used must be adapted 
to fit the peculiar needs or research. 
Since it is difficult to determine i n advance how 
complex a project will be, the rater or co~ttee, must 
be intimately familiar with the project or job. In a com-
mittee this is obviously impossible; therefore, much stress 
should be placed upon the necessity of one or the members 
of the rating committee being thoroughly familiar with all 
phases of the subject or prc:5ject and the work being per-
formed. Despite the difficulty of establishing objective 
criteria for the research job, there is strong conviction 
that the project supervisor can make an adequate appraisal 
of the complexity of a task if he is close enough to it 
am the team or work group is not too large. 
Determination of the factors which are to be con-
sidered in rating an individual is subject to wide variation. 
Unfortunately there is no satisfactory standard list es-
tablished. Many research and personne 1 directors are quick 
to point out that there is no particular group of questions 
to be answered which can adequately serve as a basis 1'or 
rating a man in research. Even where specific attributes 
have been selected, these can be used only as a guide and 
hence are subject to considerable interpretation by the 
rating committee. 
The nature of output of research, as well as the 
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methodology of research, complicates the ~ask of progress 
rating. Industrial progress rating systems for production 
personnel typically are tied closely, either to individual 
output or to factors which directly influence individual 
performance. To repeat an earlier s ta temen t, it is not 
unusual for brilliant researchers to produce only negative 
results. Similarly, months or years of very meager output 
may precede research results of tremendous importance. Con-
sequently evaluation of output can prove very erratic and un-
reliable • . 
A further barrier to the appraisal of the performance 
of the researcher is the difficulty in determining what con-
stitutes research and what constitutes idling. The resear-
cher must have time to reflect, to review his progress to 
date, to check his method of approach, and even to relax 
and · get away from his project. Hence there is no valid cor-
relation between physical activity and productivity in 
research. 
The wide variations in progress rating clearly show 
that a reliable system has not been satisfactorily perfected. 
Since output is not a satisfactory guide, it would seem that 
actual observation of the process of research itself is a 
more realistic solution. Before a system of this nature can 
be undertaken, an involved study of the following questions 
would be necessary. 
1. What is good research technique? 
2. What is entailed in doing research? 
3. How does a good researcher operate? 
Obviously these questions have no simple standard 
answers. More adequate criteria .for evaluating per.fonnance 
must be .found. The more common uses ·or progress rating 
are: 
1. As a basis .for salary increase. 
2. As a basis .for promotion or trans.fer. 
3. As a basis for counseling and improvement o.f 
research performance. 
4. A measure to force research supervisors to 
think about their men and discm s projects 
and problems. 
The last-named purpose is gaining greater prominence 
am acceptability and can be of invaluable aid if fully 
understood by all parties involved. 
The Personnel Research Center, Philadelphia, 
Pennsylvania, has prepared various forms for use in 
evaluating research personnel.-ll- Definitions are care-
fully shown and evaluation of an overall rating involves 
s tuq.y of tre following points: 
1. Professional knowledge and perfo~ance 
2. Efficiency, dependability and responsibility 
3. Adaptability, speed of learning 
4. Ability to weigh factors and make judgments 
5. Interest in the job 
6. supervisory and administrative qualities 
7. Personality 
'*lo, P. 68. 
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The measurement of human values is exceedingly 
difficult. Yardsticks cannot be absolute. Prerequisites 
for success are not static. As with all policies and pro-
cedures used by mre progressive research firms, methods 
of rating and evaluation should be subject to periodic 
management review. Responsibility for revision should be 
assigned to a particular person or committee. The results 
obtained and the viewpoints of management, at several 
levels, and in various company divisions, such as person-
nel, should be critically and fairly analyzed. Only by 
this system will maximum consideration be afforded the 
research worker. 
RESEARCHER REMUNERATION PROBLEMS 
A sound compensation plan, together with an 
equitable and practical method for its administration, 
should be a starting point in any consideration or remu-
neration for research employees. Basic differences in 
pay cannot be practically compensated for by title or 
status. In general, each researcher should be rated 
separately, and his accomplishment evaluated in terms ot 
work performance, co operative effort and conscientious-
ness in relation to the difficulty of the research problems 
worked upon. Evaluating professional researchers and •es-
tablishing rates of pay levels is a complex task and one 
which must be preceded by extremely careful analysis. Any 
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plan which is considered should include these general 
factors: 
1. The researcher's education and experience 
2. The supervision he requires and receives 
3. The amount of independent judgment and 
initiative the researcher exercises 
4. Responsibility for projects and solutions 
5. Work performance 
These factors are not exclusive, but they can be a guide 
or basis for establishing a rating system or salary curve. 
Any system employed must be subject to constant review 
and analysis for salary matters are a predominant factor 
in researcher dissatisfaction. 
There is much to be said for team and rgroup bonus 
systems, but the major deterrent to effective application 
is the possible inequity to teams with complex and long-
range problems. The establishment of bonus systems for 
the entire research organization, on the other hand, has 
considerable merit in improving morale and adding incentive. 
This system can be satisfactory as long as individual pay- · 
menta are made on the basis of status or length of service. 
There are many different bonus systems currently in opera-
tion. The methods of application vary widely in accordance 
with management policy and techniques of administratl.on. 
While some research organizations restrict participation by 
allowing bonuses only for those who have worked for the com-
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pany a stated period of time, others merely require that 
the researcher have worked on the project 1n order to be 
eligible. Certain companies offer bonuses for only limited 
personnel who have worked on successful projects, while 
other concerns distribute bonuses to a select few researchers 
who have done superior work during a particular year or por-
tion thereof. The difficulty in the administration of an 
extra compensation schem~ is that it depends heavily upon 
individual judgment. Certain bonus systems are based upon 
divisional profits; a percentage of these is distributed 
to the research group. A complete coverage of incentive 
plans 1s quite impossible because they are almost as nu-
merous as the companies using them. While various com-
panies use liberal bonus schemes as an inducement to ac-
quire new talent, there is danger that future profits will 
not guarantee the continuity of these programs at some 
future date. 
Telescoping of salaries paid to researchers is a 
particularly thorny problem. "Telescoping" or "compression" 
of salaries refers to the process whereby employers bid the 
starting salaries of beginning researchers higher and higher, 
while making little upward adjustment in the salaries they 
pay their senior research employees. This situation causes 
discontent among both younger and older researchers. Be-
cause of his high starting salary, the young engineer ex-
pects regular and good-sized increases; and when monetary 
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advancement does not live up to this expectation, he is 
disappointed. Researchers with 10 or 15 year's service 
£eel that their experience is not adequately compensated 
for when the differential between their salaries and those 
o£ new researchers is small. Some companies are attacking 
the problem of telescoping in three ways: 
1. Setting up job classification systems 
2. Providing for percentage increases rather than 
across-the-board dollar increases 
3. The gradual elimination of salary inequities 
through additional increases given employees 
whose salaries are out of line. 
In conclusion it is extremely important that 
research management and the research p:1 rsonnel department 
carry on extensive research and investigation before 
modi£ying or altering existing remuneration policies. 
It should be remembered that certain progressive systems 
may breed greater dis content than current programs. 
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CHAPTER VIII 
MORALE AND MOTIVATION 
General Discussion 
If it is true that researchers desire recognition 
for their achievements as well as economic satisfaction, 
it is doubly true that management must understand how 
morale and motivation can be instrumental in guiding 
research personnel to the!~ goal. One research firm dis-
covered that despite high compensation and good working 
conditions, the morale of its researchers was at a very 
low ebb. For some time the researchers had functioned as 
a highly effective team on a long-range project, but the 
initial challenge had turned into dull routine investiga-
tion. Such work can become depressing and unless manage-
ment is ·constantly providing new stimulation and satisfy-
ing work, the productivity af any given research group will 
slump. The author mentioned earlier that research in the 
area of motivation by Donald c. Pelz had uncovered the fact 
that groups which remain constant tend to lose their crea-
tive efficiency. Management must learn how to create and 
sustain research interest. It must further provide those 
condi tiona am needs which will most favorably sustain ef-
fective research. A study of the factors comprising morale 
ani the problems of researcher motivation can be of great 
value. Such a program assumes that management at all levels 
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has sincere interest and confidence in the ~esearch staff 
and their personal objectives. Above all, it is important 
that general management does not apply ordinary valuation 
standards to professional personnel. Failure to observe 
this rule may invite unnecessary discontentment and low 
morale. 
MORALE 
Of all the assets available to the industrial 
laboratories--funds, facilities, equipment and researchers, 
the most important resource is the research personnel. 
Moreover this is an asset whose magnitude can be increased 
by the understanding efforts of research management usually 
with a capable assist from the research personnel depart-
ment. The development of strong researcher morale is a key 
to increased capacity and creativ~ty.* 
When the morale of research workers appears to be 
sub-standard, the difficulty DBY lie in the field of per-
sonnel relations or it may lie entirelJ within some tech-
nical area. But, quite frequently, unsuccessful and 
mediocre research results does indicate personal malad-
j\19 tment or unsatisfactory team relationships and super-
vision. Research results and optimum creativity closely 
parallels work satisfaction. The success of research 
depends upon the recognition and satisfaction of the in-
*18. 
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dividual researcher. Unfortunately there is no adequate 
method of fonnula ting an imex of researcher morale. The 
research director~ his staff and the personnel assistants 
must develop some subtle pulse-taking techniques to dis-
cover what is lacking or what incidents are causing dis-
satisfaction. At the same time certain positive measures 
should be established that will bring about greater satis-
faction for the researcher. The potential value of these 
morale-builders should not be overlooked. 
A researcher strives for reward, and not always 
financial reward. Recognition of a successful job can 
take the form of published reports and the tender of 
special scientific awards. Many companies have discovered 
that publication of research treatises and solutions to 
problems, giving complete full credit to the individual 
researcher, is of extreme prestige value. Special awards 
and prizes at company banquets or conferences can prove a 
satisfying experience to the researcher. Often, research 
directors encourage an:i aid tre scientist 1n getting his 
papers or reports published in soctety journals. 
Flexibility and latitude of action should be allowed 
by management whenever feasible. Companies should strive to 
grant time for their researchers to work on individual per-
sonal projects using the facilities of the laboratories. 
such a system removes some of the stigma of constant ap-
plication to corporate-directed problems. The few minutes 
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of freedom each day can be important to the intellectual 
needs of the researcher. Ten per cent of a researcher's 
work period 1s not wasted time if it brings about stronger 
interest during the remainder of the work period. 
Management should carefully review the researcher's 
work preference and whenever possible match the researcher's 
interests with those of management. Granted that the com-
pany objectives are paramount and will rarely coincide with 
individual endeavor; however, when this can be reasonably 
·arranged, it should be done. Furthermore, if a researcher 
can carry broad responsibility or achieve quick results, 
every reasonable effort should be made to allow him to use 
his full power. 
There has been much conflict ooncerning the concept 
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of special benefits. While it is expected that the researcher 
will receive the same company benefits as executives from 
allied departments~ should the researcher be allowed special 
privileges beyond the standard policies of the company? 
Some research managers emphatically oppose any such programs 
because it may foster hostility from other corporate depart-
ments. Other directors maintain that where the research 
department is distinct from other departments, it may pro-
perly establish its own special rules and privileges suQb 
as longer vacations, professional leave of absence, flexible 
work schedules, subsidized trips to conventions and paid 
memberships to associations and clubs. There appears to 
be little pressing need for rigid rules for the research 
worker as long as he has a sufficient understanding of his 
responsibilities. However, a laboratory should be con-
ducted as a business and not a special benefits circus. 
Whatever conditions will promote the greatest creativity 
should prevail. If initiative and creativity suffer due 
to extremely flexible rules, they must be tightened up 
in a sound realistic manner. 
MOTIVATION AND CRFATIVITY 
Given a problem, the research worker must discover 
the answer. This answer is found when two or more pieces 
of information are combined for the first time to form a 
solution to a problem.* To follow along 1n this inquiry, 
what motives drive the researcher to discover or create a 
solution? Furthermore, what role does motivation play in 
the performance of the research worker? Motivation may be 
defined as the behavioral guide or stimulus to action. A 
wise research management adopts positive measures to 
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motivate the talents o.f the researcher. Some of the mea-
sures are obvious, because they are a part of the researcher's 
job and atmosphere. The researcher is usually moved to ac-
tion and creativeness through his scientific discipline and 
interest. He has chosen his field and wishes to achieve 
success through outstanding performance. 
The first motivational factor then is that ot 
*12, P.29. 
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challenging work. The researcher is fundamentally in-
terested in contemporary and challenging work in his parti-
cular field. The researc~ r has a strong desire. to solve 
challenging problems and by doing so he gains recognition 
and prestige. Throughout all motivating factors one my 
be expected to readily single out this desire for status 
or professional recognition. However to provide chal-
lenging work is not always possible. Research management 
can give oonsideration, however, to planning investigations 
in such a manner the. twill afford maximum problem-solving 
interest. 
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Researchers who are career oriented, and most 
researchers are, seek prestige and advancement with the 
research organization itself. Such a factor includes the 
personal importance attached to holding an essential job, 
associat:tng with professional men and having important 
responsibilities. Clearly then, managensnt must be capable 
and eager to foster individual advancement and to use every 
means to assist the researcher in reaching his desired goals. 
Presumably there are some researchers who wish to remain 
anonymous entities in the laboratory, but such men are 
usually unique in a competitive scientific society. 
Compensation is another strong motivating force. 
Remuneration can be important for two basic reasons: 
1. It is an expression of e oonomic contribution. 
2. It is a measure of the researcher's relative 
value and importance within the laborato17. 
Of these two reasons, the most significant is the measure 
of relative importance. Thus compensation is not only a 
motivating factor, but also a key to individual value 
judgment. Men must always measure and establish values 
within which they seek social recognition. A sound com-
p ensation policy forces the supervisor or director tQ 
give considerable time to proper evaluation of his re-
searchers. Incorrect salary adjustments can quiclcly 
cause dissatisfaction and breed discontent. When a re-
searcher is not satisfied with his personal evaluation, 
he may be expected to resign or produce inrerior quality 
workmanship. 
Leadership may stimulate creative talent or 
s mo ther it. Over d1 rection and a rigid author! tarian 
work atmosphere can easily supress the finer investigative 
qualities in the researcher. The need tor true leadership 
is quite fir.mly understood by research management and an 
inept team supervisor draws attention to his inabilities 
through t he low creative perro:rmance of his group. The 
researcher can be stimulated to greater productivit,y by 
a leader whom he respects and to whom he expresses con-
f idence. The company attitude toward the researcher and 
his wo:ric can have a profo\Uld and subtle influence upon 
his creativit.f. The nature of the research climate is 
largely determined by top-management.* A management that 
~~- 9 , P •. 4 4., 
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encourages research and promotes its activities in every 
manner cannot help but benefit :from such a :favorable at-
mosphere. Through ignorance or lack of' understanding, 
management can damage a research program. A management 
that doesn't .understand the significance of researc~ 1a 
often critical, suspicious and uncooperative. Such at-
titudes are re.flected throughout the laboratories, and 
in their quest :for recogni t.ion and appreciation, the 
researcher may reciprocate with decreased productivity 
and lack-luster wort! techniques. By such tactics, · all 
understanding is discarded am management may only reap 
a harvest of mediocre results. Furthermore, an apathetic 
or disinterested management can destroy the will to sue-
ceed. 
In conclusion, the principal need is to develop a 
climate in 'fhich new ideas flourish. Mutual respect .,and 
understanding at all ls ve ls is a primary prerequisite. 
Motivation rests upon the feeling tlll,t top management Js 
soundly interested in re~earch and has faith in the crea-
-. 
tivity and ability of each research par~icipant :from the 
director to the research assistant. , 
131. 
CHAPTER IX 
CONCLUSIONS AND RECOMMENDATIONS 
Certain problematical areas · are deservedly 
receiving more attention then others in the current race 
to perfect a more ~eadily efficient research system. 
Research personnel departments have not typically ·in· 
stituted a general attack upon ell the topics outlined 
in the author's survey. The inherent value of the per-
sonnel audit as applied to the field of industrial 
research has been clearly recognized for only a few years. 
This time lag has been unfortunate; however, the present 
etress upon research personnel practices end policies has 
brought about remarkable gains, but only in a few strate-
gic phases. 
Probably the most progressive personnel research 
has been carried out in the training end development of 
researeh workers. With the glaring exception of ad-
ministrative training, greet advances have been made in 
the realistic formulation of internal technical training 
~grams end facilities and the subsidization of out-
side schooling. The emphasis upon creative development 
of t he researcher occupies a paramount position in rela-
tion to other techniques. While it is true that not ell 
research organizations could afford extensive training 
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program~ ell the companies replying to the author's 
questionnaire indicated thet they readily made available 
funds for additional outside schooling which was related 
in any manner to the researcher's particular task. In 
the light of current developments this particular aspect 
will undoubtedly be mare highly perfected in the near 
future. Such a step is only common sense for ultimately 
research productivity is heavily dependent upon the sum 
total of technical proficienty operating in the research 
laboratory. Development of the principal resource•-
creativity is of paramount importance. 
Closely following the significant gains 1n training 
facilities end techniques is the heavy emphasis placed upon 
project end individual appraisal for purposes of compensa-
tion andexecutive advancement. While there is still ' en 
inabi1ity to formulate a uniform evaluative system, the 
amount of time, research and interest expended by research 
organizations end independent associations clearly indicates 
that future progress will be rapid and uniform or standard 
criteria will be applied as soon as conditions warrant~ Ap-
preciation of en appraisal problem by itself is of no posi-
tive value. The application of committee time and research 
are t he · orily controlling factors. The anticipated results 
ere a more flexible end realistic appraisal or eveluat~on 
systems which will eliminate discrimination, discard rela-
tively unimportant influences and incorporate a set of 
• 
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standards that will have at least universal internal 
reliability. Research management has discovered the 
impo r tance of telling each res earcher where he stands, 
what his strong points and weak points ere, so that he 
can do his best to correct his t echnical and personal 
inadequacies. Even deep-seated emotional factors should 
be discussed for in many cases they become more pertinent 
as the researcher moves up the administrative scale. 
The prevalent dissatisfaction with current rating 
s ystems is perhaps one of the greatest stimuli to dis-
cover a more sound system. Research management has over-
come t he initial objections such as artificiality, or 
over-intuitiveness which seemed to characterize the initi al 
sys tems as applied to the research atmosphere. Objectivity 
h as replaced prejudice end the general acceptance or 
reliance upon psycholog~celly validated criteria mey ·be 
expected to increase. 
With the recent business slump many research per-
sonnel staffs have had an opportunity to review their 
recruiting and selectl on techniques and are in the process 
of eliminating the more patent defects which have unfor-
tunately been sustained by the competitive labor market. 
The past three months have seen e. momentary curtailment 
of demand which has afforded the normally harassed per-
sonnel steff an oppQr tunity to institute more realistic 
techniques and establish more favorably, balanced selection 
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procedures. After approximately seven years of progressive 
disintegration, it is possible to note the re-establ!~hment 
of more sound recruiting habits. The time lag or gap hss 
been shortened end there has now been time for a long needed 
"second look" st general and specific practices. The adop-
tion of a uniform code of ethics end mare practical tech-
niques sppeers to ~ a certainty in the forseeable future. 
While it is unfortunate that the adjustment had to await 
advers e business conditions, it is quite evident that even 
troubled conditions may contain advantageous factors. 
In another sense it may be generally stated that 
personnel conditions end the awareness of the relative 
value of human relations procedure ere receiving more 
detailed attention end methodological study then at any 
previous period in industrial history. While some myopic 
executive~ deplore the movement towards more involved per-
sonne l schemes, it seems that the following decade will 
bring about a combined advance upon all imperfect phases 
of research personnel administration. While the problem 
. .. 
of coordination is not strictly s personnel problem per 
se, it can be expected that increased understandng and 
more systematic adjustment will result rrom s personnel 
research approach. 
To view the previous discussion from a distinctly 
different position, the author recognizes that research 
into the area of research budget appropriations and the 
relative emphasis placed upon solving some of the defects 
outlined in this survey would be e. great aid in substan-
tiating the current trend. However such e.n undertaking 
involves careful planning and could properly be the · topie 
of an independent or supplementary thesis. Certain basic 
factors have been of significance in projecting the trend of 
future human relations advancement in research. Any pro• 
jection or forecast cannot overlook the work being carried 
on by personnel organizations, associations and university 
research groups. A complete survey of revised research 
personnel policies and a comparison to the initial poli-
cies would prove instrumental in highlighting the current 
areas of concentration. A survey of the number e.nd sub-
ject matter of recent research personnel department reports 
and recommendations to top management is significant in the 
analysis of the current trend. Whenever possible the author 
has tried, in reviewing the situation in general, to uti-
lize one or more of these techniques as time and coverage 
permitted. Furthermore, a review or tabulation of the kinds 
and number of personnel audits instituted within the past 
five years could produce another set of indicative factors. 
The advancement of sound research personnel teeh• 
niques is strongly circumscribed by the assumption of · 
responsibility by research management. While it is 
ultimately the responsibility of the research personnel 
steff to carry out any particular re-appraisal or estab-
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lishment of more enlightened techniques, it remains 
initially an obligation and duty of research management 
to rE!cognize the fundamental law that "research is 
people." Managerial decisions _are controlling end the 
amount of consideration or leek of consideration shown 
to the welfare matters of the individual researcher will 
establish the human relations environment for the research 
laboratory. Research management must adopt a progressive 
human relations minded attitude and wherever possible pro-
vide the supi:Jort for _initietion end establishment of 
dynamic personnel procedures end programs. Too often 
management has discarded all but the business considera-
tionS ' involved in research operations. The problems and 
practices which have been discussed in this survey clearly 
indieate that any movement toward a sound research per-
sonnel system must commence with the full appreciation 
and ai d of top level management. 
Throughout this survey the author has attempted 
·t-o identify the factor s that have significant bearing to 
the problems under consideration. In many cases it has 
not been expressly stated but implied that management has 
f ailed to assume an active role in the determination and 
elimination of human relations proble~s. Only through the 
combined efl'orts of en effective research personnel depart-
ment and an understanding and responsible research manage-
ment can realistic adjustment of the laboratory human 
relations problems occur. 
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APPENDIX 
APPENDIX 
QUESTIONNAIRE 
Yes No 
1. Do you have a written set of formal 
personnel policies designed specifically 
for your research personnel? 
2. Does your research division do its own 
recruiting? 
3. When employing a new researcher, do you 
18 
37 
A. Look to general ability? 70 
B. Look to a given person for a 
specific job? 16 
4. Do you have a formalized list of job 
specifications for your research 
workers? 
5. What principal sources do you use for 
recruitment : 
1 . Colleges 
2. Advertising 
3 . Employment agencies 
4. Professional societies and 
conventions 
5. Personal contacts a n:i referrals 
6. Do you have a planned program for con-
tinually acquainting the research man 
with the problems and objectives of the 
company? 
7 . Do you hold conferences or group meetings 
between laboratory personnel and workers 
from other departments to achieve co-
ordination and foster understanding? 
8 . Do you have an appraisal committee to 
evaluate the research project and re-
search productivity? 
9. Is the treasurer or financial administra-
tor a member of the research management 
conunittee? 
39 
51 
70 
56 
63 
68 
49 
47 
35 
16 
30 
23 
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10. Do you employ a twofo ld method of promo-
tion and advancement by technical promo-
tion as well as administrative up-
grading? 
11. Do you have special training programs for 
future administrators? 
12 . Do you subsidize additional outside study 
for any of your research workers? 
13. Do you have a training program that em-
braces both techniques of research and 
administrative planning? 
14. Do you have any special policies far 
motivating high morale and providing 
continually stimulating research en-
vironment? · 
15 . Do you make a l lowances for personality 
problero2 and special benefits? 
16 . Does your research division have 
basically autonomous direction? 
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Yes No 
68 18 
31 55 
86 0 
25 61 
54 32 
81 5 
45 41 
Attention: 
Personnel Director 
Dear Sir: 
3 Exeter Street 
Boston, Mass. 
January 8, 1958 
May I appeal to you to spare a few minutes of your busy day 
and assist me in a rather humble task of basic personnel 
research. I am a graduate student of business administration 
here at Boston University currently engaged in a thesis 
study of certain personnel problems of the industrial re-
search laboratory. I am particularly concerned with the 
problems of recruitment, indoctrination, development, pro-
motion, coordination, supervision, morale and motivation. 
Very little has been written which deals specifically with 
these problems and t heir relation to research laboratories 
therefor I am seeking your assistance. While I would very 
much like to visit your company personally I must bow to the 
forces of time, distance, and expense. However, as a somewhat 
inadequate but definitely helpful substitute I have formulated 
a brief and simple questionnaire whi ch I hop e you will be 
kind enough to complete as far as your time and business 
circumstances will pE3rmit. 
Many of these questions should not be constructed on a yes 
or no basis but to request specific information would be 
imposing myself beyond acceptable limits. Nevertheless, 
should you wish to include any illuminating comments on any 
particular questions I would be grateful indeed. 
One further request if I may; I would greatly appreciate a 
copy of any generally disseminated research personnel 
policy brochures or statement of objectives which you feel 
might be appropriate or helpful in my study. 
Thank you very much for your kind consideration and time 
and may I take this opportunity to wish you a successful 
and happy new year. 
Sincerely, 
~ =i -~-*'(i~btbr-
Daniel F. Fitzgibbon 
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